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PREFACE. 


T he Authors of Original Papers and Communications in the 
present Volume arc Mrs. Agnes Ibbetson, Thomas Forster, 
Fsq. ;»J. A. Dc Luc, Esq. F. R S ; Mr. Thomas Shute; Thomas 
Knight, Esq ; Dr. Baird, Physiclan-Geiicral to the Navy; G, 
Cumberlani^ Esq.; Mr, P. Parlow, of the Royal Military Aca¬ 
demy, Woolwich ; John Wingfield, Esq.; Mr. John Cuthhertson; 
Marshall Hall, Esq, F. R. M. S. E.; Mr. F. Kcrb\ , Mr Mer¬ 
rick, inn.; William Moore, Esq. of the Royal Military Acadfpv, 
Woolwich; Mr. T. Noot; Thomas Thomson,, M. Dt Lectur^ on 
Chemistry at Edinburgh, &c. * ** 

Of Foieign Works, Honors Flaugergues ; Mr. d^Arcet; Mr. 
Sonnini; Mr. Laplace; Count do Vargas; Prof Klaproth; Mr. 
Tromsdorff; Mr.L. Cordier, Mr. Johp; Mr. Haily; Mr. Guy ton- 
Moneau; Mr.Bpu lUn-Lagrange ; Mr. Vogel; Mr. J. E. Retard; 
Mr. Gillct Laflraout; Mr. Bucliolz; Mr. Hersart; Prof. Henry 
Braconnot. < 

And of British Mcmoi*' abridged or extracted, Mr. Charles 
Waisteli; Humphry Daw, F.sq. hec R S: F. R. S. E. M. R. I. A.; 
Thomas Young, M. D For. Soc. K. S ; Dr. William Roxburgh; 
Mr. Richard Parkhison; Mr. Robeit Richardson ; Evorard Home, 
Ksq. F." R. S; William Hyde Wollaston, M. D. Sec, R. S.; 
J. Macartney, Esq.; Dr. Alexander Anderson. 

Tlie Engravings consist of 1. Figures illustrating the Growth of 
Seeds, in those of, the Peach, Chestnut, Grass, and Palms, deli¬ 
neated after Nature in various Periods of their h volution, by Mrs. 
A. Ibbetson ; 2. Mr. Dc Luc’s Electric Column, and Aerial Klec- 
tioscopc , 3. Mr. Shute’s Scarificator on a new Principle ; 1. Dia¬ 
grams to illustrate the Theory of Capillary*Attra6lion, by 1 homas 
Knight, 1 sq. 5. Figures to illustrate the Structure ajsd Classifica¬ 
tion of Seeds, delineated from Nature, by Mrs. A Hbbetson; 
6. A Machine for raising large Stones out of the Earth, b]; Mr. 
Rkhaulson ; 1. Apparatus tor Expeniffents on Uie Sonorous Pio- 
perties of Gasses, by Mr. F, Keiby and Mr. Merrick, iuii.; 
8. Crystals of Apopln llite, or Fisheye Stone, by Mr. Hatty; 
9. A new Hygrometer for Gasses, by Mr. Jjiiyton-Mor\eau; 
10 Delineations of Mr Congieve’s Military Rockets;*II. The 
Cancer-Fulgcns, discovered by- the Right Hon. Sir Joseph Banks, 
of the natural Size; 12. 1 he same Animal magnified; 13 The 
Medusa Peliiirens, also found by Sir Joseph Batiks, represented 
of the natural Magnitude. 
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ARTICLt: I* 

On the Structure and Growth of Seeds* tn a Letter from 
Mrs, Agmls Ibbetson. 

To Mr. NICHOLSON* 

SIR, 

Having been requested by a gentleman, highly es- The author's 
teemed in the botanical world for the knowledge he has dib- '? ^ 

played in that science, to review the formation of seeds in bubject. * 
general; to give a clear and coucise picture of ,the growth 
of the embr}o plant, from the first of its appearance lu th^ 
seed vessel, to its shooting a peifect plant fiom the earth; 
to endeavour to prove the mistakes the variety of appella¬ 
tions have caused, as well as the mioconceptfbns itse|trerae 
minuteness natuially occasions; and to show also in what 
order the several parts appear, as physiologists have dif¬ 
fered much m this respect honoured by such a request, I 
shall venture to begin my task, trusting in the great mag^ 

Aifying powers of the various excellent instruments we Bofr 
pppess, and apologizing foi venturing to contradict aothorf 
fo much superior to me m science, ^ in this matter the 
X,oi..XKVII. No.121*-Sept. 1810. B ejes 



SS ON*THE STRUCTUBS MilTtU 

W 

Are the priacipal judgvs^ ^nd a long habit of viewing 
diminutive ofjecti, wul tvath» adSih)e» than tttn^h 

knowledge* As I have before written on this ^object* it will 
not be whoUjr in my power |o avoid repetitions; but they 
shfdl be aa few as possible. * * # 

Cause of the Xt appeals to mot that the mans^r in whndi Wda are 
piljwdog^ts ®^*'**iy taken for dissectioh is the cause of nuist of the ihit* 
takes dibsemmated. Most physiologists begin by dfseectiog 
full growp seeds; and, fplfowing their first knpressiont^ i^p* 
(dying the names, ani| appropnating the descriptions, to 
such paits of the seeds (la that state of growth) as appears 
Tbung seeds Sc bCst to soit tlicm* Cut as there is not in nature any thing 
different, than a tory jrottwg seed, and an o7d one; u 
is ten to one tlmt the nances are misapplied, as the vessels 
of mobt consequence in the earfiest^stages are wholly lost in 
an old seed, while another set of vessels usurp (almost) then 
places; by which means the nourishing vessels, at the ter¬ 
mination of their career, are often mistaken for the impreg¬ 
nating duct; while the vessel of life (before it reaches the 


Nameroos m- heart) is taken &r the fadicle. So easily are these mistakes 
^ traced in most works of this kiUd, fhat I could gfve 
source nught innumerable examples to prove my assCrtiOn, were it not 
be adduced, otigin of the mistake, and endeavour to 

rectify it; proving plainly, that to begin by disseC^n^ full 
grown seeds is truly commendng at the wrong eqd« 

The seed To gain a perfect knowledge of the seed,' it’ is taCcesSory 

mSed iu*itt*** ^ detect its first appearance in the teed vessel; in tbtS «- 
«ar]wt siagv, tuation become perfectly acquainted with the names' tod 
tb^gras* thence trace them upwards ih their 

pco- idmly impfovement, till, removed feom the seed, ihi^ are 




^ fixed in the earth. To distingnUb the vessels defied for 
-the seed only idiose intended tb complete » 

of tffisjirsl conjiieqaei^e: for, qa the seed » the principat 
object of Nature's Care, it is the first perfected in itsoeMei^; 
but, a|ter ijiey are oil reedy for the cempledo^ of the eW 
vbryo, 4t tal|«s a Ipng titap to,prcpMfe ^e |(tantWits 
fivsiappdavtooo; «ud th^tifneip emj^ed hj in 

compHifiq'of hay, in 

. Ifiyo pr thrfa *• 

seed, found at thb tiftigj^viiora^ng the di 



ffF flails. ' ^ 

i^HBK nua^ tniic&j ivith the ve^le oil; t^e seedy if the latter are 
|ip|pfevio.psJy hi>^n, they tNre h»t toa^pt to pr64ace'h 
ifohfu^on.'', , / ' ■'-'.' ]' *'T " 

the bed of the iS^wer firat appiearsy it is is, ftotitre Comm«aee. 
Kater^ givesy tbat the seed has, received ///®. H is thj^ tbxl ^cd 
,tbil^to.|^i^|iB0atR |he seed vesael, when 'W« eao best dii^*. 

vessels of> epnseqoencey ahd* perceive frou» 
wiik^' part they eoiue, atul for wha^office tht^ are ordained* 

T^ey are of three sorts*. Fifsty^the iixipre<rQadngy or vessel Three sort* of 

ol life*; This is always found ‘in the middle of the ise^ ves* y 

sel» proceeds'directly from between the wood add pith*in 

the stem of the tree, and becomes only the impregnating 

duct, when after entering the pistil it mounts to the stigmOt. . 

and there receives the flower of the stamen, to mix with its 

own Juices. Mirbel says, .** Tho vessels Of the style unite Misfv^e of 

in the (dacenta^ with those of the peduncle, and compose 

with t|]e,in the umbilical cSrd/' 1 his is certainly a mistake: 

fo|r.,t^ style fs merely a sAeatA for the vessel of life, which 

cmly bfcbjm<fB the impregnating or umbilical vessel, when it 

retn^ri^ from the stigma, conveying to the corculum of 

each seed the Tins,string T have oftep taken 

out at ijl§ iebgth/after boiling away the pulpy part, and I 

could pi^v^ perceive it was joined to any other. 

a set bf vessels called the nourishing ves- Nourishinf 
sets, hove not been long discovered, and 1 believe { ''***®*‘* 

wj|s jthg $rst bomnist that announced them. They run from 
the ond inner barl^ and bring uot only support'to the 
efub|]ypj but the resins, oil, &c. for the formation of' the 
yqui^ leaves. They «nter the seed in bundles, and are by 
dlegri^sUll over it. * 

. Ae.;i&ir4;y^el' is a single one, and contains, tlie hidm- Vea^ con- 
prot^ads from the exterior of the plant, and enters •ainiog hiAa» 

m tbfHSkik br the corcu^^ orhearfpf t|ieaeed; but not ^**** 
till tfab formation is almost comidete. It may irldeed be 
said the last’fciishing too 

Mib fitab periods inahe pe of th| embiyo fhree periods 
. plaDt, conathdfcg with its no 9wae»^ 

' of being properly dm ' mated* have caused 

.lll'^^ii^nfusion among botad^. Hie hrat » 

& appieairs in its t«i^ to its impragba^T 

B2 Hhu;' 



4 > ON ^HE STEOCTUEE AND OEOWTH OF SEEDS. 

• 

I* tion; the secobd from itiE» impregoation to its readiness for 

* planiing: and the . third from its being plac^ in the earthy 
till it rises thence as a growing plant. As 1 have taken' 
many hundred seeds in tins progressive manner, 1 could 
show their almost daily increase in regular drawings^ but 
this would take far too much room. I shall however giv^ 
in description as much as possible, adding a drawing of 
three or four of the intermediate times, to make it perfectly 
intelligible. For this I shall fix on the peach seed, the 
manner of growing of which is most generally applicable to 
(^all; the horse chestnut; and one of the grasses; to show any 
curh>us irregularity in the stated laws usually admitted. So 
very much do the interior of seeds resemble in their gene¬ 
ral features, that these three may serve as an epitome of all; 
for as in every seed there are eight parts common to all, it 
may well be supposed in so diminutive an ol^ect how great 
must be the general resemblance.* 

£ight different Ute eight parts are as follows: Ist, the line of life, or 
j»arw inereiy impregnating duct; 2d, the nourishing vessels; 3d, the cor- 

culum; 4th, the inner skin or pocket; 5th, the cuticle, or 
outward skin of the kernel; 6th, the stem of the embryo; 
7th, the radicle; 8th, the cotyledons. I shall now describe 
the different stages of seeds, and confine myself to those 
circumstances, that are to be found almost universally ap» 
plicable; and should I be thought prolix (which it is hardly 
possible to avoid on such a subject) I hope 1 shall be par- 
Seed vessel of doned, if I am perfectly intelligible. 1 shall begin with a 
chenuutt Vessel of the chestnut cut both ways, as it is absolutely 

necessary to show the manner in which the different vessels 
may be traced in the seed vessels. Plate f, fig. ], shows 
seed vessel cut horizontally. It marks the distance at 
which different vessels enter. It is very curious to observe 
how it varies in place, till confined within the groove of the 
future stalk. Fig. 2 is the seed vessel cut lengthwise, to 
show bow important a figure the vessel of life makes, when 
the seed i« so young, and before impr^nation: for at a later 
date it, is hardly be discerned, tbe pabulum of the seed, 
having so increased in thickness, as to cover and inclose it. 
Tholigh in both these there appear the rudiments of many 
seeds, yet it rarifly bEppeus, that there are more than oue 



ON 8TEDCTU&E AND GROWTH OF SEEDS* 


or two perfected; while the accomalatioii of juices pre- Many seeds 

pared* and even formed into albumen, for the others, ap- 

pears again to be dissolved into liquid nounshment for the juices for the 

favousfd embryo. A beautiful provision of Naturei for, Jf 

those that did not arrive at maturity were to decay, so very 

much is the rot in vegetables liable to spread, few probably 

would perfect their seeds; whereas of the number that grow 

most of them serve as a reservoir of juices for the use of 

the most healthy of those the seed vessel contains. It is 

not difficult by long habit (when there are few) to discover « 

their number by the protuberance of the outward cuticle : 

yet after this they disappear, and leave little or no vestige 

but a skin, if that. This is mostly however to be found in 

the seed vessels of trees, the glandiferes, nuciferes, kc,, 

where the juices are easily communicated from one to the 

other. 

In all seeds there never is but one embryo to be found in 
one kernel. The vessels in both halves should be traced 
with care to their origin, the impregnating vessel to its in¬ 
terior, the nourishing vessels to the exterior of the seed 
vessel, which suggests (what is afterward proved) .that the The seeds re- 

latter receives much addition to its juices from the dews and 

•* their nutriment 

vapoun around. from wiihout, 

1 roust now mention what no one has before noticed, Part mistaken 
but which is, I am persuaded, in part, the cause of the radicle, 
mistakes respecting the radicle, and the time of its appear¬ 
ing to grow in the seed. When the seed is taken in the 
seed vessel it shows a string (see a, o, <i, a, 1 and 2) 
running often, before it reaches the corciilum of the secti, 
nearly round, and at a distance from the outward cover. | 

Now this string, I am persuaded, has been taken for the 
radicle; or how could any botanist describe the ra(jicle as 
preceding the cotyledons, when often tivo months intervene 
between them, the latter always shooting first? I will be , 
bold to say, that the radicle of no seed ever did f^ow, till 
the hst epttefh or its return into the earth. This s^’ring, 
which is the impregnating vessel, cannot enter into tlie 
seed, except at the corculumi.it must therefore in, 

length, till it reaches this part, as the seed is not yet fixed, 
but swims and moves in a clear flui^. It may be obseYAco. 



g Oir THE STftUCflJRHVlfD^ROW^tt OF SfiEsil. 

I i ' , M 7 . I , i , , . ^ 

il»,^e the4f«'c<l> g ven is tUro^fl 

4^^ thj^ seeds leave li;e**capsul^ t^e 

y#^si»el» ac|p {^pxii|n^cl witlnrj the staiti; beside^ the baa; 
of tlie iojpregiiiiti^^g vessel Jlfa then been loqlg o?er» sIkI 
the string ia either lostJn the set-d vessel; hv melted "awdiy 
.ijjto nourishment for the rest;, for it no lo' . ef : 

though 1 have my doubts, whether it is not the string found 
afterward passing oyer the h^^rnei. 

Period* in th« ,1 nayf turn to, the dilTerent stages of .the growth oi^ the 
‘i*®see(jL; jrtgs. % 4, and 5, will display the kernel.in the'ear- 
Comroei'ce- Itestatageof its first period. The pocket, d, is^then filled 
a transparent jelly. The corculum, c, is perfectly 
empty^ being only distended by the parts adjoining. The 
impregnating vessel, a, joins the coroitluiu to the poch^, 
which is still seen at some distance.* Beside these vessels of 
coriseqvence, there are generally found in the first stage 
some bringing air, others juices, to the new plant, I never 
before, except in water nUiits, discovered a real air vessel 
Ah^ve?sebin in a vegetable^ but |n the seeds they nre certaiffly found, 
and it is almost impossible to conceive what a quantity 
these liule vasstJs yield, and how continually the change of 
y^*ssels is seen ; each day brings a new assortment. 
lEnd of the Jst Jn the latter part of tins period the pocket has greatly 
period. increased* and of course shortened.the distance between the 
jtwo bags; the nourishing vessels have entered the outward 
cover of the seed; and, instead of the air vessel^ before 
seen, a pumber of vessels running from the green part ap? 
pear to assist in inpreasUig the ppcjkct. And here ends the 
first period. 

Beginning of * Thc secoiid begins with theimpregoption of the embrj'o; 
the 2cl peridtj. sign of it U, that tfie corroluro is jmmedkti^y 

Mistake of filled with a gljitiupus liqqQf. Mirbel says, ** Some tijne 
before* and after impregnation, no clnuige iakps place the 
interior of th^i ^ant.’^ ^ have so.long studied, this part, 
that I pnufit contradief hi%. , J never Vpcw the eycond hbon 
pas^ if the pfgpt was wjfhpwt makitig tpe iifipri'g- 

nation visible;, thpqgb f fiave retainly^sceA tlie 

^Of 
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6 e ktM}wn» that impr^oation had tahtn flace. On the coq- • 

tmry, the alertnesn of. Nature is $neh, that often ia 48 
hours the corculum is 'filled, the impregiiating line runs 
through the heort, and the increAse of the nouriBhiag vessels 
is viailile. ^he line stops when the cotyledons shoot, hot 
they do not yet appear. 

In the second stage of this period the spreading of the 2 ii stage of the 
nourishing vessels is astonishing; the pocket and cor^ulnm 
^in; and the cotyledons begitfto grow. All this time no 
radicle appears, though the cotyledons have almost com* 

< pleted their form. It is in this state of advancement, that, 
the seed declares whether it is a seed leafy or common seed: Twodhiiion^ 
for these two forms divide almost the whole assemblage 
seeds. 

The conclusion of tj'.e second period shows the cotyle- La>t s‘ag • of 
doiis in their <uatiiral fony: that is, either with two Uttle jTiiotU 
silvery thin leaves, perfectly white; or with two thick ye/- 
low ieavesy which afterward, rising with the plant, turn 
green, and are seen above the earth. I have never seen 
more than two, except in the fir tribe and some of the 
grasses; and in the cress and mustard seed, the former of 
which has six cotyledons, and the latter four. This perhaps 
accounts for their springing so quickly out of the earth. 

With respect to the monocotyledons and dicotyledons I 
skull say :i few words towaixl the conclusion of my letter, as 
I am perfectly convinced with Wildenonw, that the division 
is erroneous. This is the time for proving, that no radicle 
is yet to be seen. Where is the radicle in these seeds ready 
for planting, and prepared for it.^ see figs, 15 — 21 , 

When the radicle begins to bliont (iind its work is soon RadicK 
done), the primordial leaves also sV.ow tliemselves betweepf 
the cotyledons, see figs. 22—25: and it is in this stage, that 
tlie holders begin to grow, where there arc*such parts in the 
seeds; for few plants in compaiison of the innumerable 
species, ham them. In some of the diadelphtan tribe iq- , 
deed tbey grow sooner, particularly in the beaus.* At tbe 
termination of the second period too is seen tbe u^e of that 
part in the seed, which is form»*d with peculiar strenjrth, 
and not only marked where the vessels enter, but which » 
double cuticle covers; either in a firevlur spqt, as in the 

chestnut ; 
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ekestnut; or in a I^g et^kndrkal sHp, as in the 
violent is tiitt feree used against it, that, if it* wlT^t 4^ 
various means gireatly arengthened, the embryo would burst 
from the seed, long before it$ times probably destroy itself 
by a premature birth, and tear the vessels in a mannei^gbly 
inimical to their future utejulness. How beautiful the prop 
visions of Biuture! What care, wbat attention, to ^b 
minute circumstance I 

In the first stage of the third period the radicle, grown 
toe large for its prison, bursts the seed, and comes forth at 
thehilum or opening: which, defended by the double cu¬ 
ticle, will only admit of a certain aperture in some seeds, 
while ill others it divides the lobes. 

1 shall not enter into a thorough detail of the manifer, io 
which the embryo rises and turns to leave the seed, as 1 
' 'ire given au exiict description|pf it in former letter; 
eiuermv, very minutely into every particular of that pfaeno- 
menoiibut proceed to the last shige, which concludes the 
whole Iiislory of the embryo, fixing ii in the ^rth, and 
raising heuh on high. The seed lobes howevef continue 
fastened to ihe fresh plant, jest any accident should bapiien 
to the root: for should this be the case, the nourishing veg<*< 
seis. still reitiniuing on the holders, would reassume their 
office, regain their former fulness, and with the help of the 
albumen (of w'hich ibe steds still re»ain a certain quantity] 
nourish the plant, till the radicle bad recovered 

strength sufiSi'ient again to supply its place. 1 have so often 
proved this la6t by severing the new root to try its efie^ oq 
the embryo, t^at 1 am well assured of its reality: as it never 
failed to produce these consequences, 

^ could have diversified this accoiint,.and perhaps made it 
more amusing, instead of a dry detail of fa£ls: but I write 
merely,to show the truth, and I wished particularly to con¬ 
fine this account to what happens to seeds in general, rather 
than to : he seeds of any particular plant; that it might in 
some ni'fisure clear up the errours 1 so much lament; there 
is nothiiiu more therefore te show, than that, as the radicle 
(whicit la always the tap root) touches ilie earth, the nourish* 
jhg vessels decay; and the primordial leaves raise themselves 
with the stalk in a peroendicular posture, Setds dtfier at; 
* this 
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jihis time in one respect. In seed leaves they taise them- DifFerence in 

|l^lves» and continue to grow with the stalkthough they 

show by their outirard form, that they have diidered in their 

firat manner of Rowing; while other seeds, having the silvery 

and delicate cotyleddns, leave them fii the earth, where 

they decay with the lobes. 1 cannot agree with Mirbel, 

that they afterward nourish the }>lant; in a very short time 

they (as well as the remnant of the seed) break off, and are 

lost in the earth; or serve as a nest for some of the uuiiK-t- 

ous insects, that equally receive their nourishment from ftie 

bounty of the Almighty. 

I shall now show the conclusion of the chestnut and grass, of 
the former of which differs in a curious manner. It [lossessf's, 
like the peach and every other seed, the parts already men¬ 
tioned, except the cotyledons, which it is wholly without. Without coiy- 
It is impossible*to have watched it more narrowly, and to 
have magnified it to a greater degree; but it has ^rtuiuly 
no cotyledons; and the reason why it has none is very {tlain, 
and shows distinctly the use of the cotyledon^. It has sue h 
a length of stalk to the leaf, that the seminal leaves (with- Reaeon ofihii,. 
out greatly exceeding their nsiial size) could not cover it. 

The primordial leaves therefore, with their stalk, shoot from 
the place the cotyledons usually show themselves at; and 
the stalk of course comes from the same. See the heart of 
the horse chestnut, fig. 15. This very plainly shows, that 
the cotyledons are of no other use to the embryo, than of ihe t j- 
tscreening the primordial leaves from the light and air at 
their first formation. The esculus differs in no other man¬ 
ner from the peach in its seed; the holders are longer, but 
they in reality are no more connected with the interior, ths^n 
the f|ruit; which I have purposely avoided mentioning, not 
to confound it with what nature esteems of so much more 
consequence. * ,• 

,As to the grass, it will at first aight appear to possess a Grt&s. 
part different from other seeds. After strict examination * 
howeoer^ this is found not to belong to the seed, but to the 
valves of the grass, and to be the excrescence on which the 
stamens grow: and as to the small head bn which the coty-' 
ledons rest, it is certainly a part of the heart, since all the • 
vessels pass through it; and lilerallyiis that part, which is- 

first 
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&i^tfopmed, iu f^rass.Jkeds^ ^ I *hal,i say soraethtng jpo^ 
of,this order of.piaotSy when 1 come to eii^lain the forRia'tija|i 
of the palsiis* . , 

Why J hav^ troubled the reader mrith .this loDg«fl^, I fear 
tedious accouot has beeu tnentioned: without jb niitfbte d^ 
tail it is impossible, to clear up ihe innutnenible mistakes, 
that have involved this part of botany in one cloud of errour; 
nor can they be too soon rectified. The first f shall notice 
The hold'Ts nf is the supposing the holdvrs q/* the seed (or those parts 
the seed taken retain the lobes, and fasten them to the embryo .plant) 

!or t>ie com- ' • , , / 

mencement of to be the commencement of the radicle; an explanation bd»- 

the radicic. versal among pliytologia>ts. 9ut this mistake could never 
have been made, if the seed had been dissected progressively^ 
Formation and The corculum, which is the first.part formed of the embryo, 
as I have already shown, is the centre of the vessels; the 
stem and cotyledons shoot from tilie lower patt in the pocket; 
the radicle from the other end; while the line of life, or im¬ 
pregnating duct, runs through it, in one undeviating thread. 
But instead of this simple progress it is said, thid: the radi¬ 
cle, avoiding this direct 1ine,ahoots from two different spots 
in the seed. How is the ve»>sel, that must accompany it, to 
get there ? As well might the tail and hind legs of a chicken 
be supposed to proceed from the string that fastens it to the 
egg; nor are the holders of half the consequence the string 
is tb the bird, for that is the vehicle of nourishment to it, 
but the holders are merely an elongation of the seed vessel 
for the purposes before mentioned# The seed is mereljr 
« box where life is sheltered, but which is only kept 
decay the living embryo it contains;,iup:,is it linked t» 
1^8 cradle till the last epoch; when the holders lengthen, 
< and fasten thems^ves to the amhsyo pbutt,^ tjhe cuticle en¬ 
closing it about an inch down the ,root,,in order more 
seenr^ to relani iU * But os there, are few seeds that are 
liius fonued, and the .lobes themselves with $.heir outward 
■ cuticle mftrcctf the emhrt/o in almqst alKplauts,. it may well 
• he believed the, pari can be but of little confegueme* 1 
ktaM bat one order, that gives the least sanctiou to the 
fSrasscs. and that is the gmsses; mad .riie cause of this ufipear- 

nnc«t.ortses from the rachdo'occupying tmt above half,the 
width of the corcolum>,oj[} which it is set; while the ueu|ish- 

inj£ 
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Ing yesfieis, taking advantage ei tliis, swell ent gt the other 
aide, giving'the; whole so crooked an appearance ini naany 
Bpecies as to be ^vourable to the supposition. But an on- The holders, 
gnsweteble grgmnent against it ig, that not one of the vessels, 
fhe radicle must contain, in order to pi^rform its varbus 
toihces'of secret(oii» irapulnon, &c., is to be found in the 
holders, but alfln the heart. This is truly the seat of life, 
or vital peyt the embryo, the time of its infancy: 
whcrea«i the Holders ate a mere elongation of the seed lobes 
(whiScb is easily proved by dissection) and b tbiek, strong, 

(dry skip, till the nourisbin-; vessels run on them; when they ' 
appear' more moist, and increase in length very greatly 
pboiit the time the embryo leaves the seed. But the view 
of the dratviugs will prove the mistake sooner thgn all my 
arguments perhaps; and that I may not be accused of 
favouring ray’subject by4ny sketches, i shall borrow one 
from that excellent work of^Dr. Smith’s, it is an exay:t figure 
bf the bean, and plainly shows the holders in their proper 
light* Dr. Smith npt being his own disscetbr will account 
for his being also implicated in the mistake, for he marks Mistaken for 
the holders os the beginning of the radkle, MirbeT and ®®adicU 
Wildenouw were also of this opinion. Duhamel, after call- by iiiostbutati' 
jug them by a name synopimous to holders, seems to forget 
it, and finishes by marking them as the commencement of 
(tbeTOot. Discouraged at finding so mnqy great men against 
ine, I-had scarcely the JBajlution to seek in Grew for his except Craw, 
.pffipibn; and was really delighted to find, that he thought 
tha holcters of so little coftsef|uenoe/ as but just to mention 
"‘tHeif* I'i^aining' the lobes; without giving any reason for it. 

ct® h® deceived * who will take b peafh, 
cheriy, bean^"^ gtbss,'-. Or any kind of seed, and draw ofi the* 
labes.;. for thje^' will find no rejnstance to the separation; and 
ja piece of thin skin will be seen t» have covered tha* radicle 
a little way down, and be very easily divided from it, break¬ 
ing no vessels whatever. ^ . 

The next mistake I shall endear’our to rectify is that, Cotyledom 
'which supjxwes the cotyledons to nourish 

without ftscoUecting, that they are a part of tbeambryPi^nii nourish the 
jcajiaot therefore nourish themselves: a system aboolotely 
jpontiury to the laws of nature. on this supposl^es, 

would 
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I. 

KTOofd be the use of the uourishin^ vessels, which oceujpy 
towards the last epoch of the seed so i4irge a poftiou ot it, as 
plainly to eviiiee their consequence? And what should cause 
these ves^els to remain attached to dla «faik>ryo,« bnt^he ac« 
cidents to which the root is liable? We know indeed, that 
there is a spot in the seed, which adds ^ the juices of the 
nourishing vessids that Jieeet Jfuid requisite to the support 
of the young plaat. In th^e, when mixed together, it re¬ 
poses, as in a bath, sucking them in at every pore: but 
this sweet fluid alone would nv>t suflice; a less cloying liquid 
is wanting, and this these important nourishing v€isH$ pro¬ 
duce, Where then is the use of farther support ? The coty¬ 
ledons are often extreme^ full, juicy, and thick; and (es¬ 
pecially in seed leaves) grow axtretqely fast: consequently, 
instead of nourishing other parts^ they require for their own 
growth much snpporf. la first, where there are so iiiatiy. 
cotyleilons (as almost all the pities have 8; indeed I know 
but two that have 4 only; thou h they do not all come to 
perfectjou), it must require a quantity of juices to form 
' hem, instead of assisting to form the embryo. Nor could 
'vcr pcrrceive any dimiuQtion in tbe cotyledons, though I 
• I* watched them with the greatest care. When they 
tne seed, they are just as thick as ever, and altered 
*heir green colour; whereas the spot in tiie seed, 

• loiliices the sweet fluid Just mentioned, shows, by 
*'‘ie embryo leaves the seed, so large a vacancy, at' 
iidicate, that, if the embryo did receive nourish- 
’ lie cotyledons, these delicate leaves would pro- 
ia chitiity in a very conspicuous inatuitr^ having httie 
tiicir profjir form after such a reda<*tion. Besides, in 
^ kiobc seed;*, wi.ere it was possible to do it without destroy¬ 
ing tlie priiuoidiul leaves, which always greatly hurts the 
enibiyh, t-uen as the orange, lemoo, &g., I haye repeatedly 
severed the cotyledons the moment they were formed, and it 
' produced no visiuie cflcct; though, if it had ip the least 
* lessenect the food of the embryo, so Utile can it bear such a 
^ privation, it w*ou1d have died directly.. 

Kourishtog cTbere are innumfraVilc convincing proofs of the power^of 

v«i>selK, . omiriidiing vessels, and one of the strodgest is, that ym 

ruproducea as . , . i , i. • .. 

oftaqsscutoff, cannot deprive the am of them, for they increase as mst as 

you 
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you cut them off. The quantity of hairs that will re|)la ' * 

dilapklated piece in one night U realty wonderful* 
therefore ISature plaitdy speaks her purpose: nor does she 
less pointedly make it Known, when the nourishing vessels 
decay m sood as the radicle enters the earth. It is such in- b>it >•« 'v 
dications as thi'se of the laws and customs of nature, that 
should be coliected by Botanists with care, after being 
thoroughly verified, End form their axioms, for they cannot 
mislead* ■ But “those which pla^'nature in an unnatural 
situation, tn btder to ascertmn her rules, 1 would^ ever re¬ 
ject ; or keep them for friuTs only, and not build systems on 
them I'for,'if the foundation is^not secure, how can you 
trust to the building ? 1 shall say no more on this subject; ^ 

as a little cdnsideralion must I think show, that the idea of 
the cotyledons nouriirhiqg the embryo is a mistake, which 
will I trust be rectified. 1^ shall proceed therefore to my 
last subject, grieved that my letter has unavoidably spread 
to such a length. ' ’ 


To the division most physiologists make of rdonocotyledo-The division of 
nous and dicotyledonous plants 1 should have no manner of 
ol^ertion, were it not founded on the mistaken supposition nous and dico* 
of there being plants, that have only one cotyledon, which 
is undoubtedly false. The palms, at least all 1 have been there urc none 


able to procure for dissection, hai'e and the grasses either with a uigie 

, cotyledou. 

2 or 4. The orchises are so very diminutive in their seeds, pdims 


that it is not easy for any one to dissect them ; but I have Orchises, 
been fortunate enough to delect one in a state, that showed 
its cofyleuons in the solar microscope. It is a seed leaf, and 
has two. The only mosses 1 have been able to dyisect on the 


same accoiint have vihibly two little round leaves from tbe^ 
interior of the pocket, being the usual place; whereas the 
grasses and palms have tluir cotyledons rising from the side 
of the heart, instead of the middle; and what hus^.been 
taken by botanists for the cotyledons is the primordial leaf, 
which must of course in both those plants be single, since 


they grow’only leaf by leaf. In the palm, (see Pi. II, figs. Data paJm. 
27, 28, 30,) the cotyledoi.s 8urr<»und the fieart, and aruin¬ 
deed very difficult to bte separated from it. Nothing but 
boiling win do, an^ then it must be the corculum alone that . 
is boiled: The leaves then peel off, and show their number. 

fu 
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In tb« part from whkb the pocket stretcher the primordial 
leafehootti* at least in the,phoenix dactylifera; 
some very extraordinary tlnup belonging to this seed; it Iwa 
the appenrapee of btiiug formed of o eollectton of extremely 
diminutive palm^'leaves, coogpluted apd pressed together 
into BO hanl a substance, that, when cut into very tlpu slices 
with the leood-ctttteTf it presents a picture of pieces of palm 
leaves with all their veins and vetv^^els. It is a long seed, and 
roUedi with a deep inctjoii down the niidcile; and having 
tlie app^ance of a verv diminutive leaf, hut very broad, 
opposite-to the coreulum, which lies also in the middle of 
the seed, a very unusual cijrcumstauce. See Figs. ’dj. 
I.ltticwild Thecorculum is uncommonly large and white. The little 
palm. palm has a still larger heart; the seed is round; it 

has two cotyledons spreading round it in the same tnajiner 
as the otlier palm ; and the wa;^ palm has piso two cotyle¬ 
dons, but thinner, winter, and more delicate. I have 
planted them, and hope in my next to show their appear¬ 
ance when leavijig their seed, which, as they require time, 
1 have not yet been able to do. 

•rMsec. As to the'grasses, the reason that all physiologists have 

joined in refusing the name of cotyledons to, those diminu¬ 
tive leaves, which have all the appearance of seminal leaves, 
and certainly perform all the functions of thenit &uch as 
" screening the primordial leaves, &:c., has been, 1 suppose, 

because, instead of appearing at the middle of the bottom 
part of the cotyledons, they appear at the two sides; but 
they are undoubtedly the cotyledons, and the leaf, which 
has falsely been called so, is the primordial leaf, and proves 
it.->e)f to be this, tty showing a complete grass leaf, exactly 
I the same as those which succeed it. The cotyledons are 
diminutive, thin, silvery leaves, that Screein the primordial 
onesand should, 1 think, be restored to th^ c^i^nat de- 
iioiui nation. 

tJivi'.ioij of Ther<; can be tto doubt, that the diviii^n of plants is an 
plants. ^ excelldiit one; but it would be quite" as good, when founded 

on the primordial leavoB being^singlCi as the eatyledoaa be¬ 
ing bo, 1 have had somb thoughts^ of arranging the aeeds 
. in such a manner, that a word or two ad^d to'the present 
general description ^ould indicate what sort of seed the 

plant 
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-plant had; whether a leaf seed, a rolling seed, or a common ’ 

seed; malcing these the order, with genera and species, ex¬ 
actly to diV^criminate the sorts; for is it proper, that the 
exterior of seeds should be described in so elaborate a man¬ 
ner, a9d that the interior, by fht of the most consequence, 
that part which Nature has distinguished with every atten¬ 
tion and every «ire possible, should be wholly neglected ? 

Would it not be extremely curious to inquire what effect a 
plant derives from being a seed ieaf9 For, though a seed 
leaf begins exactly like a common seed, and hfis alt the 
eight parts before mentioned, it differs very greatly in one 
respect; that is, when the pocket is complete, and joins the 
heart, the cotyledons grow with a quickness impossible to 
describe, and have also additional means of nourishinent 
for this purpose, and fojr the growth of those vessels, which, 
like common leaves, are vegulurly wove, elongating from 
the be.k, and brought for this purpose from the exteiior. 

This must cause a great change in the plant, [ sliould con¬ 
ceive. Nor would it be less curious to sec the effect of the 
rolling seed on the plants. But I shall leave these subjects 
to be discussed in my next, should this be received with the 
same degree of favour I have before been honoured with. 

J am. Sir, 

Your obedient humble servant, 

AGNES IBBETSON. 


P. S* Most succulent herbaceous plants ha*^e leaf .seeds; Division of 
most strong and vigorous trees have common seeds; and tlfe “**•*- 
rolling seed, which is a diflereut sort of leaf seed, generally 
indicates a weak small plant, such as elimjbers, and creep¬ 
ing plants. I again repeat, it makes little differeneVin the 
seeds nor is it possible to tell what the seed will be, till 
nearly the end^of thc.^ct'ond period; but this diflireuce 1 
shall explain iu my next. 1 have now dissected eight dif¬ 
ferent sorts of mosses, and they have all two seminal leaves, 
and so have the tremella and the lichen. 


Explanation 
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Explanation of the Plates* 

m 

Explanation of Plates 1 and JI. Fig. 1. The seed vessel of the horse 
the plates. chestnut, cot open horizontally, a, a, a, o, ‘the impregnat¬ 
ing vessel, or vessel of life, proceeding from the intoplor of 
the seed vessel, k, the string that stretches to attain the 
heart, and which, I thitik, is mistaken for the radicle, 
ft, ft, ft, ft, the nourishing vossels (marked by dotted hoes 
only, to distinguish them),•which always proceed from the 
exterior opthe seed vessel. , rf, d, d, d, tise pocket. 

Note. Similar letters of r^ fUrenci: denot.- the parts 

in all the tigures. 

Fig. *2. Half a sifmiar seed vessel rot longitudnnl’y, 
shEiving the first appearapre of e eed vessel in the hud of 
a female flower. 

t. 

Fig. 3. I'he seed of ihe hor chestnut, .Fip. ^}, that of 
the peaeh, -utd Fig..-, that oi a gn , a.s they Jir^t iippera’ 
in the bud of the liower, c, the corcuhim. e, the euncle, 
or outer skin of ilie kernel, The seed of the peach is deli- 
wealed in the seed vessel” iiie others are taken out of it. 

Figs, fl, 7, 8. The sai-.p* seeds in their second stage of 
growth. 

Figs. 9, 10, 11. The three seeds in ineir third wden 
impregnated; the pocket joining ihe coi\ulu»a, and the 
string k disappearing. 

Figs. 1:2, 13, 14. The seed.s in flieh tiftli stage: the cor- 
eidntn perfected, the semin?’ leaves slrnOBt complelej, and 
the iiourishing vessels on both sides of the seed'j. 

13, 4 i, 17 . The three plants, showing only the em- 
by o of the chestnut and peach. This is now as complete 
> as it ever is, till placed in the ground in th<’ seed. It is 
giicp tb^is, to fchow, that there Is no radicle to it; and that 
the looj, which wHI grow as soon os it is placed in the ground, 
cun proceed only from x. This is easily seen, by comparing 
these with the plants whe're the root is annexed, which is 
tcerely Iflied out, and grown longer; and where the heart 
is si'll tt» be found, marked by a dotted circle, g, g, the 
co^lctlons. i, it the primordial leaves. 

• Figs. 18, ly, The^bcHii and Its embryo from Dr. Smith. 
g, the cotyledohs. ft, the holders; which show how little 

they 
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they tan pretend to be the origin of the root* Thi* 

ther evidmt ■ 

-Fi^. 20 ami' 21; the former showing » French beai^^ w^h 
t!^ part toWhifen the radicle gr jws starting frocft if j the’ 
latter, the lilme tnagniiledf: z<, the part on which the coty}^ 
doDs grow; that from^hich the radicle proceeds; hth^ 
the holders. 

Fig^ 32, 23> 24, 25. The chestnut, peach, grass, and 
bean; ahowiog the completion of the embryo by its growing 
in the earth* J\ the radicle, u, the seed* 

Fig. 26 ; The seed of the date palm. * 

Fig. 27 . The heart greatly magnified, with the leaves, or 
cotyledons, wrapped round it* 

Fig. 28. The same, with the leaves unfolded, to show 
that they are two, and that the point leaf is a primordial 
leaf. ■ 

Fig. 23 . The seed of thedittle palm. 

Fig. 30. The heart, with its two cotyledons unfolded. 
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‘Gn the Ratio the spontaneous Evaporation of Water bears to 
Heat: hy Homure FLAuaEaet/Es*. 

The celebrated academy at Lyons proposed last year as Prise queSila 
the subject of a prize, to determine the relation between 
the spontaneous evaporation of water and the state of the 
air, as shown by the thermometer, barometer, and hygro* 
meter*'* > This interesting question 1 was tempted to inves* 
tigate; and accordingly 1 began a series of experiments as 
early as the month of September, 1806, which 1 have »ncd 
opntinaed without interruption. The academy was very 
ii^nlgeni to the paper 1 had the honour transmitting it 
onsubject: but the prSie it condescended to beafow ap 
me { ihMiiider less as a reward, which I was far from merit- 
ing, ihati'itt fn excitement to multiply and extend %ay re- 
searchea* iV^heve therefore continued the inquiry l.had 
hegiDiy so thllA w/jf work has reached a considerable extort; 

^ 0 4e vd. bXSt^ 

'Fot.»XXVil*^Bspc* ;8ll^ • ' fiii4 
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* and as it cannot be published entire, I have thought V 

should gfatify the lovevs of naturah philosophy! if 1 ex~ 
tracted from H Wbat Telat^ to the rdattmi between evapo¬ 
ration and 'giving it tn as conj^e'a form as possible. 

Is evaporation Before { entered'into tlie particular investigation of the 
t^Mi[face*ex- w^i<-’h the iftate of the air occasions in evaporation* 

posed simply ? I Btought it would be right to eKamiUe the general law* 
wbieh it follows in all cases* and endeavour to decide the 
grand question* whetlier^ as .most philosophers |lunk* evu<- 
poratiou he proportional to the extent of surface of the wa¬ 
ter in contact with the air; or whether it depend also on 
some function of the other dimensions of the body of water 
exposed to evaporation, as Muschenbrocck * and Cdtef 
assert. 

Under siniiKir With this view T have made a number of experiments ; 
circuraitances having varied them i»all ways, I have constantly 

found* that* under similar circumstances, evaporation is pre¬ 
cisely proportional to the extent of the surface of the water 
in contact with the air. 1 found too, that* when these two 
gentlemen imagined they had observed the existence of 
another law, it was because, from the arrangement of the 
vessels emplo 5 'ed iu their expcnmonts, the water contained 
in them W'as heated and cooled unequally, whence arose 
accidental variations of the evaporation, concealing the true 
law; and which would not have taken place, if these vessels 
had been placed in air of a constantly uniform temperature, 
or if they had been surrounded with a large body of earth, 
or some other substance, as Mr. Sedillcau long ago ob¬ 
served • 

Measure of • When we find, that evaporation, under similar dreum* 
evaporation.* stances, is proportional to the surfaces, we require nothing 
more, to express its measure, than the number of linea the 
surfaefiaof the waler is lowered by this evaporation in a given 
time. For this time I have taken four and twepty hours, 
or one ^ay. 

* Essays on the Evpe.iitieiits of the Academy del Ciintnto, Tome 1 
of .the Academieal Cullecdon* part. Olt. p. 14:j, > 

• j- Journ. de Physique* vol. Xyin, p. C06. 

J^Anc, M<hn de^Aeadedes Science^ ttpn. 

The 
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Thu Moeritn^Dts I ibkdie to dctemi'me the trelatton of Expcrinoents 
evaporatW to vdty simple. On a tebla.tn the **> 

liiidble of atir^ r<toni, the air of vrhich was p^rfeetiy still 
aud heated fe d ^veto teraperaltire, attd the humidity of 
vhiSi WHS also ascertaiaed and cbns1»B% the same, I pUice'd 
cylindrical or prismatic vessels of ffla^s atid metal, the dia- 
lUetefS of wbidh of nO irtiportance; but i inade them 
all above ab Wuse evaporation goes on 
vessels..apertures. Thfesa vessels I filled with 
spring wat&^lieat^ precisely to the teihperatine of the 

room, and noted tH time hen the experiment commenced. 

Keeping the air of the room uniformly at the same temper¬ 
ature. wheii- I tbeught the quantity of water evaporated 
might begin to render the air sensibly moister, and thus 
diminish its solvent power, 4 measured how much the sur¬ 
face ©f the water iu the \iessels was lowered. The time ot 
taking this measni c, which was that of the conclnsion of the 
experiment, I noted down ; and by the rule <^f proportion I 
found what the evaporation would have been, if the experi¬ 
ment had continued twenty-four hours. 

These experiments, though very simple, arc attended DifficuUiss. 
with some difficulty, if well executed. It is not easy, to 
keep the air of a large room at the same temperature for any 
length of time, or to have it always at the some d^ree of , , 
humidity. By care, however, 1 accomplished both these 
points for a time sufficient to be perfectly sure of the results 

of these experiments. ,.„„,™ed seveml ex- ln«rnn.cnt. 

To determine the degrees of heat I employed s . einiiloytd. 

cellent thermometers, constructed on the pisnciple pt Mr. 

De Luc, and two of which were made by the late Mr. P,.il^ 
of Geneva. 1 was not equally happy in my means of as¬ 
certaining the degree of humidity: for whatever pains I 
took, 1 could not procure one of Mr. Saussure’ihair hy- 
OToiheWrs. This instrument, considered as the most accu¬ 
rate, orieaat defeitive, of the kind, is very diffiqjilt to be 
met wUh sioce the Heath of this celebrated artist, who wa. • 
pedtaps the only person that succeeded in roakini; good 
ones. But as all that was requisite in the present insUoce 
was to find one constant degiee of huniiditf. l endeavoured . 
to supply their want by means of l^’groniieters made o|.due 

Cfl piece 
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• pSfec^ bf gftt, but wlntih 1 eon^nicted with farticular at- 

tbntion* as I ma^ p'brbaps relate at largb on some future 
oppoitunHy. T shkll oidy that the nutforin degree oC 
, mdlstiire I chbse fbt* diy eXperimeulE abbwetid nearly to 50* 
of de Saussure^s hygrometer*. ' • ■ 

Messarement. To inbasttre the )bWeriil')^of the surfa^ of tHe water i» 
the ressells, I employed'a srale of ItiOO'eq^l parts, accu-> 
rately divided by Canivet. Of thestr paVts tgo were pre¬ 
cisely equal to a fVeiipli tndi. T tbok thecneepire on the 
side of the glass ve^ls with a pair of impasses, 
the points of which' Were extreme^ fine, and a Ifens. For 
those of metal 1 employed k small commodions instrn- 
ment. It consists of a capillary terbe of glassy ’firmly fast¬ 
ened at rigM angles to a wooden ruler perfectly straight; 
and a scale similar to the preceding traced on a very thiii 
and narrow slip of brass, fixed to the tube. The inside of 
the tube being wetted by a drop of water introduced itito 
it, the tube is immersed perpendtctilnrly iti the water of the 
vessel, till the edge of the p^lclr rests on the brim of the 
vessel* The water ascends In tbe tube by capillary atrao 
tion, and the point of the scale to which it rises at the 
commencement of the experiment is noted down. The 
same operation is repeated at the cbnelusioii of thb experi¬ 
ment ; ahd the difference between the former point and that 
to which it now rises measures the lowering of the surface 
by evaporation. 

1.3w of evapo- When I had thus obtained five' or siS: well defined eva- 

ratioii. poratlons, corresponding to eqiiat 'interval expressed in 

degrees on tlye scale of the thermometer, or to bqual differ¬ 
ences of heat, I,endeavoured to find the law.th^ evapora- 
* tions followed. For this purpose 1 made many fruitless 
trials, till an idea suggested itself, which from its simplicity 
otight to have p^^|ed itself at ibat of inirt^ncing 
between the two. extreme eyapo.mt^ns as, many geometrical 

proportionals as there were evaporations observed between 

• 

* In Ay experiments mi the ratio of evaporation to the moisture of 
the air I employed, a method of determining this mixture more aertam 
than the most perfect, hygrometers; that of calculating directly thequan- 
•tlty^^^^wajerja^vapoar^coiilatned in a given bulk of air, by ^^hing 
♦hfs'water by.perfcvi'y ?atash* * 

them. 
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tliem*:- Having: jdlmd thu;f^l.foutvd to iit 3 r gri9at<^i^actMiii» 
that fhesa mean g^metricnl proportu^U en4eii|1y r^pre- 
jM;nted ,the iQlEtpii^(^|ei^.^)^ati<ii9a. 4,^1 the exp^j^c^ats 
I afterwM of which ar^a ©ven in the Al¬ 

lowing table, confirm this law. ; 

The first c^umnpf this^jUih^ degree* of Explanation of 

Mr* De th^ampc^ratpre of which *“****• 

The th^^^ppiE <loptabs the,,fi^n r^ujts of 29,1 expe- 
ripents, deterjpinf^ tpe ratio of,evaporation 

to’"heat, and the d^^-Cjfj^pOMtaheous evapprajrtpn of 
ter at every degr^, o^Mr., tape's, therinoipeter from 0^ 
to 31°.. To. ^ve tlw pfwticnlar mult of every experiment 
would have been.attended with little adimotage^ and occu< 
pied too much valuable room: accordingly 1 have divided 
the aiim of the evaporfltions observed in every expeiiuient 
pnder the saine d«;gree offbeat by the nuhiber of these ex- 
pentnetitA» apd giveii only the quotient, or m^n result. 

The fourth,column containa the evaporations calculated 
according to the. rule above mentioned; that is*^by insert* 
ing '30 mean geprortrical proportionals between the num¬ 
bers expressing the evaporations observed at 0* and 31°. 

The fifth column gives the difference between the evapo¬ 
rations thus calculated and the mean of those observed. 

In making these experiments I chose times when the ba¬ 
rometer was about its mean height, which I determined by 
IfiOO observations at my obsenwtory, each day at noon, to 
be 27 inches, 9*3 lines [29*5d in.], supposing the quicksilver 
at the temperature of melting ice. 

'X ‘ , » 

• A second Goiaxui b here added, cintalninf those of gahieoheii^ 

' ‘ ' C.* 

.t i laade some oUier experiments indeed# and aa ikr as 40* of the 
thetmopieter [122** FJj.j hmas 1 haVe not yet been able to r^^t them 
as ohm AS 1 wnhed, I have not rej)wteid their reiulub 


Thermometer. 
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Thedifferencfes If we eximiit#. the dilferctMieff in *h« fifth coluiha, wc 
Owing to ioac- readily 1, these' differenees w^ .yery 

MpScnts. ^ small 5 2, that they are indifferently positive or negative; 

aad» 3, that their’ sum is next to nothing: whence it follows, 
that these^ slight differences ,may Wasonably be ascribed ta 
the^errbnranntfoidable ih^exp^im^a^ ^ this kind and 


iEvapocation 
increases in a 
geometrical 
progression 


that, #itlwat>^he8e:erroifrs, thsreaapomidons observed would; 
hafeeoinoided witb^ose calculated aonording to our hypo¬ 
thecs, which %ay oansequeutly be.couCderaid as perfectly 
^cpfifofinnble (to naturae^ 

' ,|froi» thO'preceding oxperiTOentstheTeftd^^,,fW«i|nay io% 
this rettiarkable tew^that, while the degr^ of beat incre£^<. 
or diminish. hr^ariAWkal pmgrcssion*. the . corresponding 
evaporations iacr4ii^„OEdiin»nish in geonaetrical pipgrfwion^. 
Thus» lh«,th»atW»r,f»wn*e«|t» increasing .t^Uormly and. 
successively one F.], the corresponding eva- 

porationa JolilWis^eo^ progresstosf, eaqh t»m, of 

whiehis to the preceding in the ratio of 1*(®47 tq 
these evapwationif fonrf. 4 geOn^ncal progression ll^rly 




ill a if we take intervaJsjil 7*fir|i7*r FJ; 

aa^ neaViy in a 'inpli'cate r^tid, if the iht^als be of 12* 

[2#* F.].' •' = '"'V ' 

*'•^1 ^ ^ r 9f ^ f. ’ 7i* - t * 

" ^leijicd it fo11bw8,"if we Biibpose, that the degrees of AeFomiwla* 
th#rn|^omjEter are represented>y equal parts of a right line, 
iiii^ that dii eacli of the points cqrresgplidihg to a degree 
we erect'd pferp^dichla'* equal td the ev^j^mtion that ah* 
swers to that d^gjfeerpf ^heatj the degiwds hf the thennoni’e- 
ter will be t]^e abscisses, and.tlie^correspoDding evaporations 
the ordinali^ill^f a IpgarilhtPic- curve, the sobtangeat of 
which may be found by the following ratio. • 

4s 2*8047369 (the dfifTerende of the Napeiian logarithms 
1*4816045 and 4*^863414, answering to the numbers 4*4^ 
an4 72*7) iatb 31 (the,dii!ef!ence of the correspondent ab* 
scisses 0 and ^1), so is I* (the subtangent of the logarithmic 


of the 'Naperiah system)-to 11*0527301 (the subtaugeht of 
the logarithmic of the evii!poratioiis). 

The equation of the logarithmic, putting x for the ab* 
sctss, y for the ordinate,, and S for the subtaugent. 
zzydx* If Wjeum.up this equation; complete the late* 
gral, reiPemberiog, that jpzzo gives yrrlog. (4*4); and 
reduce it to nujqbers, putting for S the value found above; 
we shall ultimately haye the equation 


ll*05?7301 

y=: (4*4) . (2*718.*|8J8). , , . 

In which equation x represents- the ^degree of Mr* De 
Luc's thermometer giieen, and y .the corresf^nding evapo* 
ration expressed in parts of my scale of 1000 equal parts. 

If We would have'the «va'porat«0!n''iii millimetfes, this valut^ 
may be multfplbd by the'number 0*6268843, 

may be substituted in the cqnattoo instead of the eoeibctent 

4«4* . •' . 

From thfe nature of the logarithmic, if we siiplmse d* Properly Icad- 

cU^lmt,'>‘w^ shalt hove r/y proportional to yj ,we 

may ttifer, that,- the Increments of beat-tuking place by in- nature of eva* 

, pOratiuo* 

* To have ttie evaporation in English indies, tliis value should he 
divide hy 178*1^73, the number of parts in the sdiieof Mr. Fiatigvrguea 
cquivalfnt to UO English inch *, or 0*0246812472 suhstiivted ihsteal of 
thelMAtiicient 4*4. C. ^ 

finitely 
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small attiS «qiiA def^eas, tlm 1(iprreft{>oading itfSTse* 
Ittimtt* of «>va|K)*«tu»n aim |»wy)ortiioitali> to the aeapoiiiltiod 
lUelfy a sal^ular property,and ahioh» it seems tQ.<fttn)«itta|r 
ked to « aa0i««oDiM:i(te koowledigfr tho^netutexof airopo- 
ratioDji and deride between the two ctdebioled ej^^nns of 
Leroy and Dalteo^fUrhich at present dindc the eulPraget of 
natural phUosOi^ainn i 
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Melhti 6/ ft^tdbiing hie I'VtIWe ^ Ortmiing fimlir Treft 
at dfftenntwd disiamt Perterfe^Tlia^: BfMh CaARtee 
Vf of Hi$h HoiborHi** « 

SUL « 

Mcthwl of as* CoNCBiviN6, that the Tat>les eontained in the an- 
ceruining the nexed papfirs will aB^ord asetui inihraiation to ^i^roweis of 
timber, and tend to enoonra^ the growth of it in these 
hingdoms, and hereby promote the viefts of tbe Society of 
Arts &r., I trust you will have t^e goodness to lay thein 
before the Society, as t have formed tbem with great at¬ 
tention. 

Having rnttumn vieified some plauUltons made under 
my direction about thirty years ago, I found the value of one 
of them much to exceed jony evpedUtion* 1 became there- 
ibre desirous to detnse some meaim of estimating what its 
value nughf prebahijf beuttHifeirent fhtttfe periods. 1 was 
• thus led to construct the fiist of these table's, and oh the 
eompledmi Of this, nthm^tibfitisaemiidhett^fy^ and I eas 
thus progV^s&Ivtflv led dn tb the t%#i‘tnidli6n dr th wholds 
iFor tWis purpose lurched m laiioos a«tJ|oia fo** the mea¬ 
sure of trees, in gifth and height,, at 
Genenltn* tamed «aimUrmfa«iiiationamu2igmyiiwriq!m 

Tr ^ that tha xiciease mthe'Ui®suisifer^ce/of«t»ea 

S!rth * IS generally fVoni abi»tt*wi«r to two ^ntthtncwntiiiaily,*-«od 

e T,.n«. or the U(4 of’Am, voH p. m a(»«ii tr 

'^eciety was voted to Mr. Witfawn f^t<1*tfWfatt ? tn d iaf Kdiy 

from 
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from twtUvJt. I* ^gbteen iimlieg iinn»«l inertm i« • 

S6a|f « ^le dMift» 9 nd tome «xoeed /tiwse 
soettgtttet.. , ' ■ . 

1 ghatl fiOw britAy itotica a few ^4be a^ntagci te Use of the rmt 

derisr^ftam^firat Table, ; / - ^ , . *‘‘^*‘*» 

^st. The ftrM table shovi^ ^eiy Jby^ Tram twelve tree* should 
years oW to a hundred, the rates paffeent^ier anunin at 
which all trees increase, whether they grow fast or slow, 
jirovided 

may be the^'^Mins of saving yiHing thriving woods from 
being cut down, by showing. l|ow great a loss is sustained 
by felliog tto^ber prematurely*. 

. «d, Alwiii iufy he tig Jffipgiag,,al^, 

market^ ^ smallness of the interf»i;t{ijey, pay 

for the money th^ ai^ wc^h, aftw ^ey are $p bt 100 
years old, ^ 

' But this table riiows the interest which they p«yt oul}', Tices decrease 

wWle the trees conttnoe growing at their iMinil rate, {n ** “**' 

case they fall short only a Tittle of their usual iiit!tease in 

g^rth, this.consideratSy diminishes the rate per cetiV per. 

annum their increase* And trees do decrease in th^ir 

rate o ' gmwth^ before they appear to do sof. A pale and Sigus of ihw. 

ippssy Wrk are certun indications of it. " 


* *< A wood, West Word, in Cumberland, of more than SOO 
acm, was felling ib 179 i, It was little more than so years old. The 
whole was cnf away wltbont leavh^ any to stand.’* $ee MiUet^* 
Getdtnet*» Dictioaenv* edGUsa, undier tke Head Woodtm 
At 30 years old timber pays lO per cent for landing, and probably 
tUs wood mtfht^h^ve |#l 7 ecnt^per «uinm on an average for 
the Jrt 30 years. s 

A t In Mr. Prtofhfs Agrtenltetal Atpoct^fbf Wcsstmoreland is 4 . pa- 
pgf. of tbe Bisbop of Llaadaff*s, .j^tating, " That a very fine oak, 
of 80 years growth, mrasnred la circnndhtmce fit G fret fgam the 
jp^nd, on the 97 th of October 1790 , 107 inches, and ofi the same 
day of‘Ibo same asdntii in 1793 it measured icS raches.” lie fb^ 
itates the* interest ft paid tu be only aboat 9 per cent, aa»i«a|m this 
areewssasingttlaHy thTtving one. It » «videntj .tlHit,;withallthH 
appearance of thriving it was on the declbic. . Fw if we divide 108 , 
its inches in ciretimference, Iry 69, its s^, we find its average aumial 
IpiegMMK had beep 11 ngb and a lhi^ ttef^lfing off to 1 inch rednced * 
foe vats pcramltrf'increase one ^prtla--.. ‘ 
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Sd. The first Table may also assist tbc vainer^ of such 
timber as is not to be cut denvot bnt to contimie {^rowing, 
by rnabluig him to estimate its present valii’e more aceo- 
rately than is usually done, especially when it is increasing 
after a high rate per cent per annum*. ^ 

The 2d Talile shows the rate per cent to be the same as 
in tbe first Table, thotigb the annual itrerease is more both 
in height and clrrudsference. 

The 3cl Table is ealculated to show the number of trees 
that will stand on an abre of ground, tti the distance of 
one filth«oP thtir height, (which distance ta recommended 
by Mr. Sainton, in a paper in tbe Society*s 24th volume,) 
aud the number of feet (he tiee will coiitiiiii,those to 
be cut out, and those to be left, standing, ^ the end of 
£vciy four yeajs, from ifi to 64 years old, supposing they 
inciease 12 iiuhcs in height and Ian circumference nnmi«> 
hIIv. This disUncc may suit fit tiees, but uill be too n<^r 
for oaks. 

7 he 4l)i »i*d 5th Tables show the same particulars when 
the tiees glow at greater lates 

The Otli Table is calculated to show the same particulars 
when the trees are constantly thinned out every four yuaio, 
so n«> to have them at the distance of oiie fourth of thtir 
height. According to this table there trill be 48 trees left 
on an acre vvlun they are 120 years old; and it scctus gene' 
rally agreed, that fiom 40 lo 60 full grown oak trees are as 
mail) a<) have sufiiMent room to stand on an acre. 

The 7th Table shows the same particulars respecting tiees 
which increase 15 inches ia height and )| inch in ciicumle- 
ien<’e annually. • 

, Tlie felh Table shows tbe same particulars respecting 
tiees wbicii tfU'rease 18 inches io height* and ^ inches in 
cm umfetenoe anoually* ** a 

•• * 

^ A fir vfotid of wore tlian arrrs, arid about CO yeaK old, wa® 
Hv(Yr»»Tu«*d to be '>o1d wth an estate, by leverat etamOnt w»»od valuers, 
urlioo^taHuift (nto consideration (t^ rate of IboteAse. It wa> then m* 
ereaMiig afi<»r ihe rate nf IP per cent per annoai, and probably would 
MittcASQ after the rate of 8 per cent on an averaj^e fur the next tweaiy 
ytar*. 



MSTIiOP OE Yktmva GROWXHa YIUBBE. ^ 

The 9th Table i^owe the batne particniars as Table 6, till 9th uhi*. 
the alia 28 feet high* after which the distance is in¬ 
creased VipiM one fourfli to one thhd of theit height. 

The 10th, 1 Itb, and 12th Tables show the annual increase idth, ilth, at 
in boles 24, 32, and 40 feet long, and the diderence oftaWts. 
tbe^rincfease at the same t^es. 

To theee tables succeed eomparatire statoAiieiits, showing Comparison of 
the outnber of feet ^obtained in bbles o# di:0er«nt lengths, 
when the trees^e 60 3 rearB old, b^ which it appears, that, 
if cut dowti dfchiSi^iiligd, the longest'J^oles are not the aaost 
profitable to the*grbwbrs of limber. ^ ’ • 

And I have added the valuation of the pTantations before 
alluded to, widb'^rendrarks^on them. 

Having finked my introductory remarks, I conclude, 
and am. Sir, 

Your v’eiyjjumble seivaut, 

CHARLES WAISTJELL. 

r> i 


Tables respecting the Growth of Timber* 

Calculations, showing every fourth yeor, from 12 to JOO, Tablesrwpect* 
the progressive annual increase in the growth of trees, >”8 piowth 
and gradual decrease iu the rate per cent per annum, that 
the annual increase bears to the whole tree. 

The whole height of the trees is taken to the top of the 
leading shoot, and the girt in the middle; but no account 
is taken of the ld:eral branches. 

Iftredi increase 12 kiches tn'heightand 1 in circumference 
aotiaally, their increase will be as follows, via. 
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In Table X of the increw^ of ^bolo 2|f %t 1)3 heigNty 
of a tree growinff at the tj^veaaOntHMi^ fate*, it arill be 
observed, that the ooittenb^ 24 y.e«»f« same, 

and at 64 yeais neai4y-;.tlmt>ai^o.,ii^^ ibo above Table, bnt 
the cottteiij^s of Jj)<bMl^ H |ilf t^llntbri^ediat^jjerio^ 
cced the above. ^ And a 4^ 

'44 yeaf. to i^‘T% ^ 

For them reaBbfta«lH«%4d^ lUM^snisgry t9iiM.#e 

intq consideration the decrease in beigt^ tb^ tabea place in 
trees it'4id%renl:%48> ^cawdmg end 

ovality of. the sot It i, . -r 

THe ihcreose p®r cenC sai^bil^ve 

m ill lWV «thi s,niy‘.|IV «li6Ca:lW^^ 

« rfo*«r; proitded th«t'fetw»i fi 

•oiiniini'1>irf ^8£ *«ia oo‘>r&is*MiwflE of 
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their leaves, by unfavourable seosons, and by their root! 
penetrating into noxious strata. But these accidents cannot 
enter into calculations. 


CatcuHaHons, showing every fourth year from 12 to 64, the Tabivf. 
‘progres^ve annual increase in the growth of trees, and 
the gradual decrease in the rate per cent per annum that 
''^he annual inorease bears to the whole tree. 

* ft < 

The whole height of the treOs fs taken to the top of the 
leading shoot, and the girt in the ooiddie; but no account 
is token of the lateral branches. ** 

If trees increase eighteen tnehet in height, and two inches 
in circumference, annually, their increase will be as under¬ 
mentioned, vie. ^ 
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’ Eatphtntition of the CoMstruethn of Tai/e J mtd it* 

To render the preceding tables easy to be underst^ by t on^tructlwn 
persons not accustomed to calculations, 1 will state the pro- 

of -the opetatiotis in l;he,first line of Table IL * ° > 

The height 9 f t]|ie,trce at 12 years of age is supposed to 
be to.tbe^op of itsjeading shoot, and 24 inches in * . 

’ circu inference 
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I f 

^dfrcnroference at consequently, at Half the 

height, the circmofercoce is 12 inches. Op? fcutth of thta, 
bemg t9 wchesy is calle^^he gulb. The girth being sqnaned, 
and multiplied into the height, gives oDeibot sipejofdi and 
•iiB parts for its caqtepts* At 13 years old the jttee wi]) be 
Igf feet high* iiySMqchfs in circumference at the ground, 
and 13 ini^ies at^Miif th 4 » h^ght, one fourth of 13 gives 
31 ineb^ for the gir^b* TW squared and multiplied utto 
the height, give one foot hvg^noh^ on? part for the 
* contents. Deduct ftom this th«{ content? of tb? tiee at 12 

years of age,aud^hei^ r^ain^ three inches and ttcven parts, 
which 18 tbe#4?re«9e in the l^lb year^ Then reduce the 
contents of the tilge m yeges old, ati|^the increeiHe m 
the I3th^ear, ,g«cii into phPtSf^dHidiug the former by the 
latter, and tbeqnatienl svU be 3 ^ 70 ; by this numlier di¬ 
vide 100, and thaqiaitieat arhioh is^ the' rate pei 

cent ol increase made in th? thirteenth year. Consequently 
whatevm* the tree might be jwoi^h whan 12 yearaold, it will, 
at the end of the l*t iiUpfoved in value aft^ th' 

rate af 0§/. l-0s.’|>er centi or in athet words, that \vtll be the 
interest it will bave paid that year ibr the^ money the tree 
was worth the preceding year. 

At eiery succeeding pbriod, both m this Table and Ta¬ 
ble 1, the like process is ii^ne tbrpi»gh. % 

Observations cn Tobhs I end II* 

General ob. The preceding tables furnish us with the following useful 

rjSms -'"■“fop. v«. , ^ . 

tables. ^ That all regular growing trees, nieasuied as above, 

‘ as olten ns their age is incruased one fourth, contain very 
nearlj double th?d ^uqnttty of t^mberi^ 

3hl. That when a tree has donblud its age, its contents 
Will be eight-fold, 

3d« That ahd^n a tree ISoubtdd its nge, the annual 
giowth will be increased fotir*fohki^ f » 

4th. Coosequentlj^^’Sblf wHdtt d tred^hdli doubled its age, 
the piopoitmn that it<« annual increase bears tb the codtdnts 
* oi the whole tree is then dimifiisb?^ osb half. 

• ‘ This 
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last observation cncpleios bow it comes to pose^ that 
% tr^» when itsiiige is doubled^ the rate per eeiit per aanum 
that its increase then bears to the contents of the whoie tree* 
IS diinigished ode half> 

It may not be unuseful to ob$erve» that the rate per cent 
of increase in the last columns, is the same as the i*ate 
cent that the increase of the tree tliat yeari^will pay for the 
mot>ey it was worth the precediitj^yeas* 

In the two preeedini^ tables* tre find that the rate of in* 
■crease per cent^per annum is the same in both at the same 
a^es, although the quantity of timber in the second table 
IS six times mifnodh as in the first table in trees of all ages; 
tlterefore, whep age mt a h^ee Is known, the rate {ler 
cent per annum intreuseis known on ins^oting these 
tables, wbetber the tree^ has growu faster slow; [irovided 
tlie growth of the tree haind>eeii rsgnlar> and tliat it has 
cent ill lied its usual growth* 

And having the ago* gWth, and height of nnyitree given* 
we can iwadily calculate what quantity of timber it will 
contain at any future {tenodi^ while it continues its usual 
rate of growth* 

fTo he Goniimied.) 



IV.' 

Observntionn on Potash md Soda prepared with Afcohol: fty 
Mr, d’AncEt. Read to the Institute the llth^f Januaryt 
ldo«.* • 

' t 

Wr iN chemistry, employing new trethoda of analysis 
is enriching itself with impoitant facts; when JEnglitfdan- 
nounccb the decomposition of potash and soda, and the 
cb^ists of France are busied in confirming this gravid dib- 
covery; I conceive it ineomljent itn me to communicate tfje 
result^ of vannus experimeuts, which may probably tfirow 
some light qn the path newly opened* • 

, • Anoslas de Chitnle* vol. biCVin, 175. , 

I present 




ON THS POftITT OP Tits FIXED ALKALIS* 

k 

Wportsnce of I present only fncte that still re(}uire veri0Cfttton; but 
they appear to me of the ipyuter imporfau e* o' thay relate 
aUcalis. to those alkaKt, the Hecoiii position of arhtch has been am* 
nounced; and are naturally applicable to the analysis ef 
saline substances, an important branch of ncienr^ since 
almost all analytical processes nltiioately produce them,and 
then conclustous are formed from the knowledge we have of 
the proportions of their elemeots* 

airthrMi of Seeking some months a^o an easy and speedy method of 
ai* the quantity of pure or carbonated alkali con- 

kah ID thu im* tsined in the difforent sorts of potash and soda found in the 
Sie^hopti*^ shops, I coniparect the various processes that have been 
made pithlfc, and soon perceived the advantage of those, in 
which alnds am employed to determine the quantity of 
alkali, and tHls quantity Is fomid from the weight of acid 
required to neutmltae the miature** 

Sulphuric acid Vai^ous cotisidemtioiii, whtcif it is untiacessary to men- 
preferred, prefer the sulphuric add, as proposed by 

Mr. Bescroidilea. I carefo% eaamiited his method, and, 
fully satisfied of its goodacss, made the following ettpen* 
The tiiithoi's ments* 1 must observe, they were all made with at least 
amhod ot pro jqqjj g„j. ^00 gr. [1544 grs}; 

aud that each result is the maaQ of four experiments, 
which frequently differed only in the second decimal figure. 

I began by thoroughly purifying a few kilogrammes ofjtub- 
carbonate of soda. After having separated by 8ucce<i!»ive 
crystallizations the small quantity of muriate and sulphate 
of soda it contained, I reduced the crystals to coarse pow¬ 
der, nnd left them exposed to a temperature of 19“ or 14* 
[54* or 57“ F.], till they were thoroughly dry. I then took 
(.orae sulphuric acid, carefully distilled, and vety pure, the 
specific gravity of which was to that of water as 1*644 to 1: 
1 reduced its specific gravity to 1*006 by diluting it with g 
partssif distilled water i and this acid, thus diluted, t em¬ 
ployed in the connse of my expertmeats. 1 need not say, 
that, dividing its weight by tep, the corresponding 
quantity of concentrated actd^ls found, which, expressed in 
uuinbert, would represent thh strength of the alkali employ- 
e/l to saturate it. 

Asuiys’.«.sf ‘ ►•*'*•' preliiliinanes being settled, the analysis of the slib* 

linfbonatei. 

i # 
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OP»^bon«mir ^ 901x4oct^ ivi^ 44! ^ubcarbonaM 

P9^<itUWiC9i;|i« sev^l wwi9> »od wntiwoljir 

witer.'. 

t^toulo &d\6 L t.! f&<d4 

•WhU '.'.. 

I I,. .A . I 


A>h >tj ’too: ”** 

V 0 Di.ia««Hf my«lf ^ Ji5_^w»%,i¥> 

»uli,, «.iij liavjug paid W> th«,,p<«y{tt^tiop tj the ■, 

»i.|ia..nieDt8^^rnl.^^jgJW.j{^fc wj,,, to ajri^ 

»'''*'wfe C‘'iS"W w»- 

>r«l ‘*M!83^'“t» •"'■“iWII' ^Mlwriug 

expeiimenff. , . ,. , 

Quant *y of 

115 i4. g^PUHja^^afbcfJSj^Sflf 

saturaw it. 

"‘T^irofe'f ‘e ■i»"<-'‘-a'“>'“* «>' 

eiii|ilc^i^^t ^oi^,,^^^^r9tnineiii cf cc^j^^fotr^ted bulphune 

aud, AimtlAf which t have eivea the specific 

X* '«■* • 1 «* ''s 

gra\ity above, would alwayi ^tepi^ept, at the same tem- 

peiatme,^in a solution of «^4a biought hy this acid to the 
neutral i^Ute, 100 grtunmea qt shbcarhooate of &oda sunilitr 
to that f had analysed; o>» which is the saipe thing, 04*39 
of dry bujicarho^te, or 30*35 of pure so4a. ^ 

J then repeated the same experiments, substituting, )u- oA* purified 
stead of the su^arbonate of soda, e^ustip soda 
i^ith alpoljol, lutl^fr^ 95lipsidered w pure »^a,^ and the rf al the «nu. acrf 
standard of tbjs ]01 wjy» sur^pfispi af the rejuJ#s I 

obtained; smd the qi^gpJiUsloQ^ ji iraa ^impelled to di'avrap¬ 
pealed to vue so cu^^ry jtc^,jdi^ received opinions, that | 
omitted pothiag, to dpaht, Record- 

ingly 1 11 ^, 6 % ^ Obtained the 

following retu|tir. 

i egppamed. fo^r dilTerent^apecimens of soda pr^ , 

^ed»i|^glcohol, and simply filled in » silver capsule: 

^>^ 1 . XXVIL— Sept. 1810. D aonu 
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This vf.$!iald indicate, febih|; the mean of lie rii^ulliit tlmt 
100 parts of cauKlic soda required" only 112*662 of cbebim** 
tl;atc^ iplcbOtic acid for their nerdralizatioa. ‘ ' , 

* )j^]r.^^dihg/that thb s^dhieiia 

_ ttiviiiio.dW. %y .hew 

morepr less water, t re|feat^ thew'Oxpenii^ts on tn'mitar 
|)q^]^h|o€fQj||a, which had been fused separafety ina iStver 
oracihte, and "kept in this state at a red heat'*for'twenty 
.|qii|U.t$»t^but,the proportions obfeined differed so little from 

that it is uonecesfeiy^tqlnsei^ ibem. 
^t?da thus'oi^, 1 Q',^ cniiill^ng these resiilfe with those htfori obfatned, 
nut iwJ }i\kali* t”**** " 20*35 of pare soda,, in toe suh- 

.carjb$fB^|^jyna1yaed, required p4*7 of concentrated Wd to 
400 w^ld take i 70 '^l 4 : W we*^W|ust 
1^113*^63 of this ,acid were sh'^i'enl: to heutnilue 
..100, of thft qauiftic soda oyepared with ^pnqU whwcfe it 
followa, ^)fat thissodii was not pure^ § pmbkbfe; or 
Ffif of the:suhcgtbwatc KIwop- 

CKpotliaeatt ..^Otwitbstaadipg I was qatii8fied,,that'.i:tieionr spebtnelts 
^wd »ith^ alcqhoi.cont%ed' 

'4.WJIW" w|tt«er,. .to ece^tm w imt't ff- 

bgtw^bnresults qhtmhed^ f ihq^ht 'it"prdpi^Ao 
repeat.^Jt'^amq ^.i>entowts with iinrllida 

^ MX leWAMtiNatlri AikJ n 

aid without 

alcohol. r • . rvr' " . , .. .,» ■ . 


tfc ' 'S,.**- 

V . ... 
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Kv^riMH s>!i)^ri®-^>?S«^ 

>>bt!“SFWs ■ THJ‘S“'>^.^“$“‘»S» M,* 

filtered,, sp^fivly «•?>«<«. 

,#jld fiiB^, ,iq (»./4iej »t “ , fj?.. *?*• “•. 

portion prepared Wilii, alcohol had l^n*. ^ , t 

Of these tvgq specimens, 100 parts of that prepared with 
htehhdl req«irdl^rtt0*®'Of concentrated 8<iid fer thar fJ^nra- mo&tadid. 
tion; apd 100 of the other took 133*4 of ocid* '^bese re¬ 
sults confirm the preceding; adid-appear to.>'deHidli8tr4te, . 
that the. iK>da, prepared with alwhaV contains ooly .0*71 or 


t peuijanzep oy caruomc puu »uip»i«i»e,€WM« . 

_ lilaV experiments repeated in the sainc'^4rt£j^,^subst^tot- Similar trWs 

. - . ' *■' . ' . i -ii. with potash 

jng for theaoda 4 caitstic polii^sh prepared with almhor, atta *i«iiar 

for the caroohate and aulphate'^of soda ;ibh cblffe^^podding r^ull*. ^ 

4^^4t48h,* affiir^ 

ai^Hhriae that ptftash prepared 

^ir^fSSlS^Wpiire^^tash, doalimr'ohiy 0^ 

real alkaji*. i i . 

If thjese ^erij^ents be accurate, ft foltd^^thaii^i^ ^iJra^wJu** 
.-and parcygMed w\th alcohol cannot bf,dtti|^oy^ to sipnof msaf 

tain ^ sjnth^ia t^c propertbiia of tfie cbhi^tuehi jprinci*f analyit*. 
pies of saltpe sohstancesj that hare these alludit for tbiSr 
baW. This is an Wportant corollary, sinw ft re^T»a.j:4- 
yisi^^of; p^y: foSf^ed on this^hi^fbi in 

o^er to corrikt iheir results; of at least fo cOftflffi’; iJie ai-* 

. a:^ .-t.. 

niiist occwci^* ' , • , , , * , tL • 

~ Amon^^e exafopl®)^ I inl|ht adduce, 1 sbSlll l^Bh 

position, in the,yeaa. l0 Mt. p»blisbi^d|j^- 


pure ujikuii, »i» vHsiiMta ~ ^ -; ^^ t,,. ■ 

sosenjqeal^t^the.dftiVBoth jjy 

and by-Mng Srili to the reseprbhes of Mr. E^foixSles, 




S6 


ON THS Ptm^ OP THE FIXED‘^ALKALIS. 


qfia^ity pfof alcolioli' ofrere^Vs 



te^ ert;oB£oos f; 9 ipf>utatio|^ pf. l|»e.„ qtiantityopf rpat 

alkali, as it appears, that the ^ standard 

contain8"only O*73'Of its pore pom 

and ascertain. J[t 18 more especially in determining ittie prbpprtiou pf the 

ingthecom- qonstitucnt principles of.salts, that tills'spuK'e of erroiir is 
ponciit parts ^ ■ •* i 5 ' ‘'‘i V ' V 1 1'll''- ^ J ‘ 5 - «s.i 

of salts. to be carefully avoided; for we know npw important a good 
i(d;Utipif of tliis problcni would-be,!^auif how' grcat\lie 
cnltieSj are, that jbav^ bltilcrtp^ prevented our attaining it. 
]Mr. ]^tholiet,in Ins in(|iprlei‘into the laws of afHnity, ap* 
plylpg ne^^^ method^ of experimenting to. tbia’ il«estibn,’ Ex¬ 
amined tho^e employed by iBtichter and Kirwan in tbeir 
lu,hours op the same subject. He Ibund, that Kirwan, be- 
- side t^;^ nptn|ber of esnmationi^e ^as db'figed to m'a^had 
set^oqt^ wlt^, a |^pn|cj|> le of ^pq'little acenj^cy; and to this he 
ascribed muqh of the ujneem|i)jiy of the results tl^is chenitst 
Kirwan's us* ojhtail^d. 

of^heiakpar- bopate^bf potash and of s^a, to ascertain the proportions of 

have these ai^ bad only to 

app^hend, the slight errour inseparable froih every bheh 
am^shi x and if the, determination of the quantifies'of held 
emplp^^ to saturate these carbonates had been founded bii 
lupre b,qrt|iLn data, the results of his e^peritnehts would l^ave 
^eii n^ji nearer the ' 

Eeriliollet ]^,erthollet took d more direct method,, a'rid' the nature 

murwtic'add w ^tipatic acid he eniployed, being Better a^ertaiued, 
and"pu'reX* ’'''owljl Bavfi led him to acenrate resuftk, if tlfo i^ilqhtity Of 
kalis, ^ <-watef, ^iyInch the muriatic acid gas probably r^ins, coiilil 

d^termine^d,; and if he h|d‘J^l^en, bke I^r^ao, 
.the alkaUne carbonates ns the l^sis of ms Yahdurs.'! 

If appears to me, that the prefer^e ^veo to potash and 

soda prepated with alcohol has introduced into these delicate 

,f. '^W \ • ■■ .. .'■‘•'i! //■"'111, ' . 

experAinents a source of errour, wnicn is so much ibe greater 

' ,*?<*! i''" 4' 'Vj"- ' '- jt*'‘1 ii( ■ 'j".'*,” 

as it applies to the substances mat pEeaomioatie to the com¬ 
pounds, the proportions, of wTiich hsbijftSt^^. 

Mr. Berthdflet establishfe^ifas a pHnOipWi^^il&t^lbtfijliarti of 
^p^sh alcoHol', ^and }c%f ,*in^11iiajhii a 

qnartei' bf ain bour,*^e^bire 4dd ifo nlh* 

traliae 



0» THE frWRITY OF THE FIEEH 4XifCAL19. 


tbomj; .^4 tl»t 100 parts of Bo4a, prqj^^Jn the • 

same #8*. Froij®, the, resiiriti jpf j^k 

aients above|mweveici we must infer, 4iat 84**. of 
niut^tic aci4arf r^uii-fedl, fo saiturate ICO parts of ppfti^r 
and . 1*4*5 of the sjahaeRcid, to Centralize 100 of pure spdaf 
wheoee it fotlows^ ^ alkalis being 

reprinted b^ other nomhferS, when Ifiey Trb compared 
with those 0 ^ ^ses, thb^ pature of vyhich is fulfy ascertained, 

|hey must, difiTereni proportidns from those mentioned 

ip/the'ypr^ '■r, ■. 

' The capacitms pf saiqratWo of thfe carhdnatdaf aiJt bat the car- 
cerbiihed byanaly^s, are'fiahle bbly to little vkriittoh; .aud 
then thp degree of, energy of the murtattc acid approathes 
nearer to that hfy^ecarboiiioacid, which'has sdodfeihfliience 
on the result^ deduced ffom a comparison of thehi. 

The same reas^^ng applies to experiment^ Oiftde on the neutral 
solphates, nitrates, and phosphates, with potash'pr sdda 
for their base ; |but I shall confine myself fd a feW^'oUserva- 
tiphs on (he experiments, r^hieh Mr. BerihoHct has. pitb- 
Jlished in chap* Ifi pf the .work I have mentioned. To.find BerthoiieFs 
tfie quantity pf water muriatic acid gas can r0tam,Mr;BeTr-®f^j^““ 
thoBe't heutm^ifed 00 parts of potash prbparedVitfi alCo-ga»*jr •»»»;<■ 
^hoj^. and ^iep^^oihe’time m fuMori. ^ ^hp muyiaf^ dhtaihed 
wap parefnlly dried, weight only 12^*4, ijistt^ad of 
.l6.it*^jn^v|fhi^ to hi^ve.'been its weight, hdt 

this diVerence, whicfi is in sbipe m^sUre* owing 'to the 
y^aler c<mtpiued i|;i the muriatic a^ gas, to be attrihitf^ in 
pat'l to.the wpf^. Of foreign matter, which fiirms 0'*^, of 
the wolfish emplpved And may we not thus account ,fo'f 

■ ^ ■’5 1 -?',;'^ iif, . J -.t i • -v,,i ■ . . V 

tttcat dlfibrenees* that exist between the numbers represent- 

jW -M,‘ ^ f,, < ■ c , . . •*» I ' j^ t j Ji'i 

ing the component parts of muriate of potash in the expert- * 



rriJJ'’<>>' 

1 .regret t^e not having to j^dertam metiatuiFe The adilitiou 

bf theimV»ii?.P^tter, which is always founil qorotod jTitli 
,8o<^vftn,^*P|toi^k prepared by.inean*., of «tlcohpl, I cannot water, but , 
venture Jh^r^eito assert any, th|pg^ii tlui subject ;„rjot^I ***^*^' 

li^eVe,^ ^ipt water acts a cottsidemjt^c; part in.“thesd pbS^ . 

' '' r’and I could have wisl^ tq have hid ^mcto'*ex- 


ivv 

amine 



dV Ain> iMSutjL 

' ftmine thk 

and expo^e^'^t^ ^toiott^ mt iti 

di&rept ^tflMtftiit^ w0ni^dHlKt^^N^)d'v|i8(«^ 

affofdeay 

« 


-V-1--V'-"--T*ir„i 1 < 7Mia«ta” 


V. 


'BAie0rian ' thi illifttH^ Me^^the* 

f^atBeitareheh, Obfetihl pBkkdtii^ytiie 4ii3p* 

taWie !£lodies, iH« ^AOedUs, and Katihst oMS dn^idiKh 
Comhmddons of ^ f!>AVY» SKr^. 

. Sfcitk Jp‘. ks,M.!^.nJ,A: 

» ^ i. i ^ 4 


fOoiiMmidftm pdt^MXFJt, p*> dad*> « 


JII. JUigperjimef^f $» 

♦ * > 


dfitrpgOBf fmmomat and tie A^tj^OM 
Jirtpn 


Qttcrictr*- at the queries tkat^lf p^vAnc6d] ib to 

•pcetiDg nitra* |.(g|uj0ii ^ 'sinj^'lar ]^lf^n6&eba ‘^pfbdticwl l>ji*' Ihe 

action sd j^taiQittxn upon aminoola ti^a^ 
po^aij^ly copoHi of oxigen an^'bidro^ob^ it inl^lifc^ 

coipp|E)i^ ^rom ^ater. ' *'* * 

^ to detail in ^liis section a ^at nuid^ef df 

latwHo^a i^inute a^ teMdtis ’^rocemies, 

;(pada l^e b^pa* of^iviD^ tbis problem. rbsdlta 
jlUvf the paostpan negadve; bdt*l sli&ll teiltUTO to 

state l|ieip tulljt |>ecaase t Iiom tlb^ ^fl Kllil’td j^ticidaie 


FormaUMi 
KittofCD xn 
vsnolM pro* 
e-essts eirone* 



'* MieHi tbae Iflr. lU^thoUet, in toaie aicpcflinoats stllial Une he; 
. kadooaswaala rt ai ftp iily f» alftwr 

pioptM vj»liva^»ftb#(|i|«fa}|d4» !#•* Wv^U%W ^ *** 
yw s ed to t rod host* 






Av' 


«f iSlrtattncr, ^ ^ese and other 

the €«% of ^Tfieistley on Ihfi pww^e of g«<»e* 

^e^Klies of iertfiollet, mhI ^ espenme®^ of Boumon 
Li^tige, ha»€^«ffi»rd«4 a <^pjet€ aoia^ of-thi* pro- 

l^lUgp.^- ..-MV^.-. . ■■ s"‘ . \v' ' 

ter hv electriity*^ To ««certa|A if aitittgen coola Be ge- by electricity. 

. auMsfitr-oeaWitp^W’**^^^ *'"■ 

*^t the e*po«»re «f the idii>o.p1i«pS » 

, thet-tWeM* - 

SiSS iaoJ^ide elirte.. of theToftfSe OimWlBSii 
wefe^al^e ki «och activity that afeoB* tba «gMh of A cuhj 


s* 


^ the while 


f;V-and’^'’ 


we--O- „., . 'itlf z#'Avyj*i 

^TSr’&'tixr thereto 

r^l y.' jj;'- r-iferAfS-^^. , \,¥ -.(fe i-^f ^^ff5-ii^$5^^"'.'i^;-#% f«t^' 





4m 


xam xmigmui 


!t«toiitaiiied uti^ 64i^6fts^¥i^ .nit«^ mth 

of oxegeo to^^Sl ,46/tb&t it.|M 0 tt«w!tBd^^< 2 'Hl^'ef/> 

hidrbgi^r <d’ a ffnt!*; Itavkig clwiraotm of tSB- 


apparently in 
favour of it. 

But the nitro¬ 
gen probably 
from the at¬ 
mosphere. 




.« 


trog^V'.v?- - 

Tfei« experiment a^niBd *4 trf’-tlw id<^ sof ^.pror^. 
dacj:iion of nitp^^h from;pnf^'a»^t!eis"inatb«^.el4§35^^ 
cesses; bat thouigh 4be pl4l;i»»if«ine»’W^^ heptiiBtfettUy:. 


sealed iuto^tlie .ti»be, it nceacred^ to me as, possib)et< tbi^j »% 
the mOniieot of id»e expldBioa bf-fhe. dectmal dischargati:' 
the '8tKd<|ea expanMOBs oepsaiem 

s6me laoHaeatoey comnuinieation lyith^, tHe; >4»t;etaal-: airi, 
tbrong^tbe^Ri^taie^ m4 I revived to .meko;»tbe 'miperte 
meats in a method, by. nhich the atmosphere was; ^at^pely 
excladed. i lliie^iras ^sily dpoevby pin aging the whole Of 
itbe«i^aratt», moept^thropperperi^^fitliFB commuaieating 


wire^ nafh^ oiU #iui paring i^thepfoCiirds as^befpse. . la 
thisexperimeot^he tesidaum did. pot seem to iocrease qaihe: 
opiSsat at io tbe^ pteoeding oiiet Itiwafi carried oa fifr neafly 
ttrarmnoths* iltfter340'exp]o«aus, thepeFnaanent gas eqnal-r 
l«d^')^of arcnbicftl iach*.. Itr^waai cacefolly examined; «ix 
mmsmei of it^etonated vith three maasuretofoxtgea^ dimir 
, , ntthed to' rather Imt than l meoaute; .A reiailt which eecnit 

Ip tho\f^ that aitregen is not., formed during, the eleetrical 
decomposition and iNecompOsition'Of.water, and« that‘the 
residual gas is hidrogea. That 'the hidrogen^ iV^is excess 
may.^e easily refened toa slight oxidation of the platina.' > 
Inthsprodue* ^ .Tho reftned expeHmeii|Miof< Mr*‘Cavendish on the di^fla> 
tion of grdtiten of mixtures ef o»igen, hidrogen,,ttiiinl ^rogen, leaA 
prodlISa*im- directly to>the euB’ctosionf fhat the nitvoae. apid# someiimes 
lesb nitrogen i^s^peratcd in expeiiments on the prodpption of water, tyif'm 
present. , rpQgiri to nitrogi®, mixed witbiheoxig^ antthidrogen^ 
and is^eiever prodofeed^ftom |hmh’two ^ameadtdne^^ 
ihie BahemiE): lecture lar fA 06 v,A{ teg/statad. several fadts, 
whieh teemed to show,, that the oithons atidy? whioh^tppi^m 
in omdy pt>oeeitHea.nf thef VoUaio jeltfCtr^lttiQci of. .water^^fap* 
notbe fWifid uaiestS mP-ogoB bapfesanv,.. ,4 k ' . / -ii. , 

Ek^ijr’mientstd . i»j tlw^ expirim«^ai'«it^i#Ourcd .to. 

a)^. caus^ ^;»pistake, aed'lthoagh 

pure wa efr, f),e ass€|^6a| lha|^^^th aridSj^pd 'aljkali^^ay l^fe prdr 

', ’ duce«^ 



AMD ' 


41 


wfelek^Ah^f VollBk receDtlji^' 

a^s upoD. ivatti’, 

aiUadi me to put thi« q^pestien to a more decided teftt«:,.thaA. 

Wftii^^CHre ia «» 3 ^^|iQirer. tfl^^badiilniiml^lbitod-to an expiet-i* 

a^atee^M^alcctnlGled in. torn g-o)cl cones' 
iit; iilddtoijpfn acid jpr ulkaH <wa« form ed. 

It bo.aaid, that to dhte^ase the presfaSce oiVhidrogeii 
4%«toh;ed ip wntet wcntid prevent rTttreua acid from appearr 
ipf uMMda two^«eiie«4',af «mpgi4nieciti^4ii ^ a 

jar gaa^ aud^tbe-tpt^*' m^iiQ apppratua* 

to>whh»h |^as8i .^.ator»vmm%ary a;<kd ivirea to' {>iatitoi‘<»toy» 
weee'present* '■'v?" "'J •- • v >■ •^ ;>*''-■ «■. 

.Ih'tbe firat serii^ t^O dontol; plates ^isi»e4i8ed, *lhe4#» ijt scriesof 
canes vrere‘of platipe^'apd ccmtuned'about to a cto(toat^*P«”*“®“*** 
toch eachy and- ^lampitts «g^ ad^astul £^vere employid, t<>> 
connect: them together.. In these triatsy^ wheit'tbe to^teHei: 

H^ae^in^fnU .uetiom'tWheat was so g{le«t»^ and tbo'^gasSes 

crere diseiPgaged vrkh so mntoi rapidhy^-^thnt nrore tliau' 

half thevittoer was lost in the cofiirse of, »* few mkfito 

IIy,tising a.weakei^ charge* the procest<.w»s ^carried on tor 

soine. hoars* mid,to atome caBea, for two or three.days. - In no acid or a(- 

np itisiaM’e*to .which slowly distilled vrator. was '^einplcyed^ appswed, 

a«id in which the leceivor was filled with pare o%igeti,''toom 

oxtomrietovpfi, potash*; was anyjacid o«'alkali exhibited in 

tbe ,;UOuei»; even when nitK^en was pitoeut, the iadieations except when 

of the production of acid atid^;a^ttUno«»mptter were vtoy nitrogen i, 

feeblei thpngh^if the ashestus was touched with nnwathed Jo^ldnaoi' 

hands*- 4)>r ‘ tih^ ^smallest. particle of noutrosaUai| matter m*- touched with 

trodncedi tliere.was an immediate separation of ^nds**^ 

altoJi, to the points of contact of the atbestns wito the pie* * 

ttoa* WThtph ppald he made evident by the usual tests. 

ithe aecofid ifen€8nf.ckpcniiieftt«, tim totiglMt lihd W sd. wries of 

to<^fis^pTodnped frcmi the water wftre qoUected under mer* ejtperimmts. 

ciiry**«n»i4he fero partkms to water communicated directly 

%vith each other. In-rserefsl trials made in this with Aifcaii in the 


a combtohtton plntto; nndeontioued for some days, 

it.,Twasmlwny!ttound,'that fixed alkali separated in the glass ^saits. 
pe|i^£v|i^ etotorificdi- and a Dtonte gtomtit^to-acid^'wtoch ■ 


'‘‘‘ 'N^61scth’s JO’un^l', p*. !f64 


could 





Muriatic ACid 
In glass. 


4 * 

Aoiild bikrely W 

ttvely cAedtriMi^ i«iid«red cUadf nitniteik# illk 

ver, pVMw^r wm Q 4 viag ^ impwnlw^ 

miglit k*ine ki ^UidlUtion #i«h th0 tAetemjt*m to, 

«elil in 'tiir ^Mith Mijr^ epulfiiiiii 

m\i p^rfeetlf dry w nit detiiMnfKMwdf icitetcfi^i^ 

kk^, 4li0t tniHiiatic amd na^kneAdt tMk^naf aiu«)i4ii mtm> 
binateon ill gladlf on,** ’* 

rtaitan ignited 1 tried d0f«rtt^ tacpetiiilenta^flMi dh0 ignition emd 

tn ozigen gas p}atni%4>9’''V«>}tkW Hi «iixtii»»iid|/tbe vtg^HfgC 

traterjtnd oxigettfgae. I dwvigHt if adt^r 

be'OQpHfHed dHH inMV'wNignit that thU mi» dMi 
tettsd we ore eeqaaiotf^ witH, might )|irado «0 itie ^sfk^ 
WhemttMeattigtAilai mi»0(lnri«h«ilragen, iifCrou»'wa* 
fonaed; hae ab«ii H owmiated oC the Hal portion«''&^ 
oximuriate of potagh^ dpei^ «vfift*i»el ilMt 
cd a rwmdli i tf 

i Abater iq Mi|NHira»a» pnened ihfOttgh otcide of aiaitgat 
mttchi radimtin • glated poteelani tBhe» the hora 4f 
SiToxidrof wjBnofaiiiy ail toeh in dtametar; In this ease a ioin* 

manganese of ^mCvgaa aci4» anfiicientlyflireag to hie iHsagieerfbly 

nhd nhieh reodHy thagolyed topper was 
^roMdcIi* •{ fi «**» 

uniformly iit«rr^ Tbift otpenipent was repeated aoveral titnen*, nodi when 


and aqueous 
xmpouf. 


Aqtteonsva- 


large tube. 


Attempt to 

inonut fimm 
chareoaf Mirt 
pearlash by 
the acuoii of 
water* 


Ihndfamatee c^^fho'tuhe was laige» i»|b fpreoisely tbf aatko 
resttlta^* A^beti ted oxide of lead wai tpied>4nalead of <ii^ 
of m|Oganese» ti# attndi^bower^ OaO genemtfid; but upon 
tbio smbOlaQoe a» «it^W*trtal only ^oal «iad<b ood iba| in n 
onmll tiabnM«o<ibal no oonclnoioin oukORilb pfopmtyibf 
jdriianid«piii tbio iinlure* r i * 

AaWtednn the Hist, j^kenaii fiscturi^ tlWH Hi ottemfiiiitg 
to prodofe awfdooH {htgia wlxlaie of .^HnotMiiond pearH 
nsb, thkt JImSt bean ifptitls^ by ibe wniofi. of dwier* In the 
moannr stokMl hy Woodboosei''1 Mld'iai the trssi 
in whl^itHie xnmtnre was coeded io^odpttielwHh'btdrogtieii 
I have since made a nnniber of dHbikd oxpeilHieiiits. In 
IpndBraiitwbeniilm Ottio^^ bod^tldt '«x|WM*d Hr air, 
woo ^HttiewiO no. ibdicaiiOfi*of tbeipfe^^ioti of the 
fbloiiHdlhidi^fdwb^tHpi^sn^ des ^ngl^io ^ 

b^cntiitly ia1iisfi»^|or| $ und thr^^saiiiig cicewiistances could 




dMcfaie {nrot«M»^«OuA iie Fikme 

littbii^ efoffifmrtpfni. tKe '^^oii^p^'.wiSihm^ 
i <iig h t>' hi ih»iB£did(W£9f-4 'td^ 

yiiht#ii»teli’i<L V f / klli LW ‘^d cie^ected' with a 

inMraatw a^»ip»Kttiri(«^*HidVfd^ miKAure 

^uld -be fco^ed-irrctfurttfct with thb gas |iittd;iQ«d/dikf-mg 



sestilfrof^tb^ 

I)l|{; 6 i 4 ii^s; which-•v^ff^cd' •» didiiihtf« 




i%ell^#dil9^anif iii&ihy heii^ tura'dor 4 

il WM^oh^ ill' stfcluticm raitilt cjinmtttMtf ot 

ntcnia; whi^ t)l^ Wes rbpentedtrpbn' th«4«Ki4$ nix* 

tctre 

tMfd bpeml^ it hfts setiiible, but io the fottftht“biftlJr 
fieleef^ble^^ ^The^AthiMiiistom ^ iliefid^bn snd asain on 

the^JtWibr 4ff Jesd^ irf 

liftxkidtt^ ewmbiiia-in' ft*b o# three iucc^sstve epewttiene? 

«ttd when bhy^ nhctttr^' bad eedfsld' to- fiee tbt 

fioweb* ^at hbt rifhde»ed% Ctfdittg eontset'«rithei#;^t-« 

in n^hit^ ammo- 

et^idit fe<*«it8f '^ tad pused *ta-»teai9*«”‘j^'^“^ 

Vhlh’tbe'i^ ture-is ouaM 

■^bwK^^ttNfiwrtb^hritki^^ ^letreen* 

|ri||^rti!i»l4l«irti-‘to<^^(hii% sph«m ' 

.iit idtfedfeff^fW'dbdela^ ;*’>■*'> .r' *'"' ^■' >• 

i 4b4i'»«H)t.'etteei|>t 'to 'dmw enyv-^owtodom iim ^dleae Perhaps no dl« 

«>®« *»p«rtBi<e«te^ot^. 

tbto jdtomjpn adberto torjf^-itrtMijj^be'iibiirttdil^ pioc^ 

■/; ' The 






ON ITfTIUlGBV AND A3fM0NTA. 


1 ro- 

proHin f^n* 
iitijj tht fi'»2- 

ugot WAtei. 


T- » r'*' 
ai ! •■ 'I,'W t» 
tf 1 ’ucl « M 
tua- 

M t, rlitri 
aiaS 


?* leontTjs rn 


Tlif ctrqtrnHlanc^S) that th« ammonia cea&eo to be produced 
after a certain number of' operations, and that 4be quantity 
is much greater i%hen free nitrogen is present, are perhapa 
against the idea, that introgen is composed in the pro* 
resft. But till Uie weights of the substances concern^id and 
produced in these operatiops are compared, uo correct d«* 
cision on tlm question can bo made. 

The experiments of Dr. Priestley upon thf production 
nitrogen, daring the freezing of water, induced that philo* 
sopher to conceive, either that water was capable of being 
converted into nitrogen, or that it contained much more 
nitrogen than is usually suspected. 

1 have made some repetitions of his processes. A quan¬ 
tity of water, (about a cubical inch and a quarter,) that 
had been produced from snow, boiled aud inverted over 
mercury while hot, was convefted into ice, and thawed 
m Id successive operations; gas was produced, but after 
the fii^t three or four times of freezing, there was no nota¬ 
ble increase of the volume, At the end of the experimeut 
about •r’o of a cubical inch was obtained, which proved to 
be common air. 

About four cubical inches of water from melted snow 
were converted into ice, and thawed four succebi>ive times 
m a conical vessel of wrought iron. At the end of the 
toiirth process the volume of the gas equalled about Vv "f 
the volume of the water. It proved to contain about jV 
oxigeo, t\ hidrogeo. and -,^0- nitrogen. 

Mr. Kirwan observed the fact, that, when nitions gas and 
t^ulpbnieited hidrogen are kept in contact for eotpe time, 
,ih( re a great diminution of volume; and that the nitioup 
gtts becomes converted into nitrous oxide, aud that sulphur 
IS deposited, which lias nn amnioniarn) amfdb 1 repeated 
this e^perimouf several times in lijOU with iapiilar results, 
and 1 found, tliat the diminutipn of tlie^.yolumo of tbo 
gasses,^ when .they were mixed ip eqiiakpi^pportions, was to 
i.vthor less than f, which seemed toboi^roui^ojtidc. 

In roosoiimg upon .this plien(^a^uQu,iI pixn gi*ounds for a 
iptnute investigation, of »t. Splphgraued bi^ogep, «s apt- 
ptm from txpesUpenU ubiqb qn 


occasion 
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•cession, and from some that I Bnall detail toward tne con> 
icluaion of t^fs lecture,'contains a volume of hldroir€;Wequal 
to'its owii. But one of hidrosen demands balf its volume 


wft^dte of thfe‘fe^i^l»gW^lqlp!byed"^m alb's&rbing oil gen 
from nitrqus gas, nitrogen ajoixe oiigjit to be formed, and 
no| nitrous oxide- Or,'if toe whole of tile gas.iS nitrous 
oxi^i^' this stiobid contain all ffie’"t|itrbged'‘df‘^hi^ "nitrb^ 
gasj leaving norie to be suppli^' tV the’amibobia. *1 'mTiiced Expetimeut. 
together five 'cubical inches of nitrous gas, and five of sut* 
phuretted hidrogen over mercury,' the barometer being at 
^•5*"', thermometer at .91** Fahrenheit; twelve hours had 
elapsed before any cHhrige was'perbeived ; \Jhei‘e was then a 
whitish precipitate formed, and a deep yettoW. liquid began 
tb appear in drbjis, bti the ihside'of’thejar,' and the volume 
o^fhe gassi^a b'u'icKl/diminished; after two dayp the lliiUi- 
ni^l^dn ceased; uuil the;Volumb became stationary; the ba¬ 
rometer iV^as at 30*45**', and thermometer 52" Fbhreiiheit’; 
whtrn it equalled 2'3. The gas proved to be about |'hi-Results, 
trous oxide, and the remaining fourth was inflamm'ablc. ■ 

An expetimieni was made expressly to d'etterminb the hatiire 
of the deep y'blloW liquid in the jar. It proved to be of 
the same hind' as Bbyle*fe fuming liquor, the hydrosiiJplnire't 
of a!rimb»ia,'bu’t#if‘h a^p!itir in great excess. ' ■' '' 

In* this experiment tliere was evidently' no forbiation of 
nitrogen, and these complicated changes ended in the pro- 
ductibi) bf'fwb'ifew compounds: uifrbgen, hidro^n'. bxi- 
geiiV'arid Sulphurtombining to form one;' and^ part of the 
littrogen ' ahd'bxigeh becoming more condensed; to'fbria , 
tmwtber.' 

b> Having stated'Bie results bf the investigation on the pro- Atwnipn to 
dtlc^ion acid and of ammonia,* in variotl 

of'Cheinilitryi* I shall tibtice some atteiirptV that 1 
^ade tU 'debbmfposC'iiftVo'gen; by agents which Ibwttc^ived 
might acf'‘'at the'same time bh oxigcn, mid on the basis of 
hltrog^i^- ‘PotAsstuYil,‘ail f hive bcftireislated; sub!{inl:4 in 
pitrbgeu, w^ebf slUi^tfig’it, or being itself chahge€T;>tibt 
1-^u^t it '^|mi^bl(^,' that the ca&e mighi be dlif^rentf If * 

^is powerfitl agent were made toact\ipati nitrogen, assisted 

by 
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A|U> 4||ffON|,4> 

hy *h« intense^^liBa^ije^ 4«wmi)oung eiuirgs^ 

•lectrt^ty. V ,v * it 

J by.wUich the V«tt% 

could be completed lu nitrogen ga<i, b|^ 

bjf nieun» ijf jpot«fs»liJW and pl«rtJ|^ i 

about two or tluipifisiwjjsi w^^a^ad 
and bj cQotapt with a 91 platttia, 
fii«j)d and aubhiped inr the,gaf. ^,Tb9<lwild<‘^y ^ 

Jfffi pspaUy tkbottt a f;u%4l^^ipcK Thf 
wue always iit |tdi aiptpm tha^e «9^i r^iaid^ «indv«0^ 
sisted of onp tho^sa^d 40 «ble plates* 1^, phe»t>i?»9tt# wwi^ 
yf>iy bnliianitj; ns aaoptan^ibe ciratact with the j>otasuuin 
was made* there wpa always n hhgbt lights .-so intense as to 
be psnnful t» tha^eya; th« fdatina beespse ^wbite bot; the 
fMjitasstiiQt rojrfs it» vapour Kf^lid by iporeustag thn d^stsiuce' 
pf thf^pnp front the gjaai^icdy passed through th!? 

vapour of the patassiqia, j^rodudog^a/post brilliaut flaOMif 
from l>alf an inch to au iiwih and 10 4|Uarter in lengthy,^iipd 
the vapour saeniad tp 96111)1100 with <he platina, which ^wps 
thrown o# in smail glohulfs »n 4 stpte of fusion, produemg 
an appearance siouliar to that produced by the comhustiou 
of irpu in qmgen gps* ^ , 

|o all trials of this kipd hidrogfu w^ produced; and in 
Iconic of ^tbem tb|re was a Ic^ pf ititrogeu. Tins at hsst 
seemed to lead to tiie inferencsji that ditro^n is decora* 
poundcd^in the process; hut I ^oiynd, that, in pioportiou 
as the potassium was iptfoduced ^oie free from a cfvj^ of 
potasht which wopld, furnish water ^iid consti^uentlj hidro* 
«^en 10 the^expenmenr, so in proportion was tliere less of 
^tlits ga% evolved; and in a case ip which the greatest pre* 
cautions were taken, the quantity did> uot equal I of the 
volume of gas, and there was no sens)hlC,quantity of mlrc^ 

• *0 -fe. ' 

The largest proportion of nitre^en, vdnfii||.^sappeared ip 

any ex^unsent, wa| ^ p<; the but ,m this 

<at«e tlw crust of potash was<iOpsi4|irable) ^nd/^a volume of 

hidrogem nearly equal ^9 4 of the pi^trcgeu, w^jptod^cd. 

lyt cannot bcsaidi thaJi tbcspitrog^ 4bdocompof^jd, i» 

♦his opersrtion; but it ^ein» WiWl*’ 

fchgbt loQs IS oaiqg foks c»mbipwdottt1?jih,i)aiC?qt 

|pw» 



<»f ^«gwy <^fo]piim!k iuMimalef w]»ieh [ hme ^ ^ 

oJP IoSk^ fo }te ‘ftllwjWSOlJi state is A cHid* Eirpenment 
'INMr^Miieltector j«*iteit^tefet4A^ it itta maie tite itenAfteiii 

th4 Mitk ibe grg$6 iNittery^^te 
A Mift teriMue ftglit. It was sk'hite> 

^ ^ a iHth teta 

Maf lit li^ 4te'li!teo^ ; tefe 

sJ|[»^>» i> i am iMtnKir to tbit tii«ij||l4WttH|tetos»iQim 

As ahbotft kitossilHtoStetttua bidf«>g«D^«n% a mixtnre of 

toa^lSy gtot^st wixtaK Uf nitrogen and 

iiUrc^s^ HeA pta wus {tossad thtoagh k 

iMiftjkMii %Alia 'ititetiid to abitoii^S ’the (ktoducte teete re- P°^ <« ^eat, 

tteitoA te it k^l^vfrWtds ttrte tottet; t^ere we» a 

toM^ kto df itt Ht glit t bat tke gteatest'pMt 0uii<$ ov«*r 
^dtoaeljf^^Idttddd# tod to oilroiniinatio acid wto temid ik#- 
tolnn} hi the *^dter, no eenclniioto eonceitdng the decotn- 
{tesition 4f introgea can he dmtm ftoia the process. 

Theipsderil tenour of these inquiries oannot he consider- No confirma* 
edtoStrejtigtheniDg in any considerable degree the suspiciont 
«h^<jli 1 formed Of the decomposition of nitrogen, by the nitrogen 
dlst$ti|ttion of the olive coloured sobsianoe frolA pOtascffum 
and ammonia in tubes 0# Iton. 

fn reasoning closely i^pop the phenomena lin this opera- The loss ofm- 
tJon, it appears to me indeed possit^e lo account for the loss * ‘'® **'' 

of nitrogen, without assuming, that it has been conv*rtl!d 
into ueir matter^ Ifhotigh the iron tubes, which I used, 
were catofiiHy cleaned; yet still it was not unlikely, that,a 
small qhaUfity of Oxide might adhere to the welded parts; 
ttie ojnges of Vbkh, in tiie beginning of the process of diu- 
tjllatioo, might form water with hidixiged, given o# from 
ibb Ibsil^d Bidtetobde; wliieh, being condensed in th# upper 
"patt^dHbfe tdbe, wottW^be agaiu brtogbt iutoUqpon to- 
Vafd the cMe of th^ operation, ^easiotuag the tirtnation, 
Und'^^ldlf^lte absorption of some ammonia, and edtoff- 
biiAd% W^ldls of tdlTOgen, and the pioductlOn of an ig- 
mliited ptopoftettoof Mdrogen. I Have made one expen- r^pfrimf-nt t* 
^dt, isSftifthe hopes of deciding thll question, fn an imu ' 

*>4 tube 
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te who'W intemiA siiVfi^'1^4 
en by'f))€ boi^^r. Six grains of potaMioni wer<f 

fd m''’«';tj^' df'Irm'iiV beart-y thirteen eiibii'.d 'incher'bt* 


Fart if the pot- 
is«him unitH 
with the iron. 


tube used imthet 
been 

used in ’« ' bearfy 

anacDonifi. ^re afasopbetl^ and about six of hidtsig^en pro* 
dtWjedv ‘ Thirteen cubicaj inches ;af gas were ei'tflVed iti’ tfte 
first bp^i^oin'; which chosi'sted iKarJy l cuf/ictil indr pf 
rfromoniai' 4 oP nitrogen, arid 8 i>^ hidrogen. ‘ The jiWtfbu 
given oif in' thfe second operation eqRMllt d 3*6 cribi^ 
cai inches; wrhicb consisted of 2*5 hidrogeo* arid I'l nhWi- 
gen. The|jdtassirim lost in the b'peratiofa w&a,'ii#fiicientHo 
generate 3‘ji cubichiiocbes of hidrbgen. 

Afi the fro’n in theSe'experiinettts had been heated to in¬ 
tense whiteness, rittW'must have biten very soft ; it was not 
impossible, considerhtg the recent exp>rtmerits of Mr. 
IJassenfratz*, that the loss of so large a portion of potas* 
siom tfiight dep&nd iipon" hitimatt* union of that body 
with iroiiv^hd it^ penetration into the substance of the tube. 
This idea is countenanced by another experiment of the 
same kind, in which the heat vvas raised to whiteness, and 
the barrel cut into pieces when cool: on examining the lower 
part of it, r found in it a very thin film of potash; hut 
which I conceive could scarcely equal a grain in weight. 
The pieces of the barrel were intjoduced uiider ajar in¬ 
verted in water; at the end of two days nearly 2*3 cubical 
inches of hidrogeu were found to be generated. 

Apparent loss In the experiments detailed in page 53 of the last volume 
touote'd'for***^ the Trairsactions f, a loss of nitrogen, and a production 
of hidrogen were perceived in a case, in which the residuum 
from a portion of fusible substance, which had been exposed 
I to a low ml heat, was distil led in a tube of piatina ; but in 
this case the residuum had been covered by naphtha, and it 
is posr;ible, that ammowia might have been fegeoefated by 
iiidriftgen from the naphtha, and absorbed'by that fluid; 
ami otoart of the hidrogen might likeiVf&^ proceed from the 
decoai^josition of the naphtha; 'and in several experiments, 
in which 1' have burnt the entire fusible substance, I have 
found no loss of nitrogen. 


• Jo\irnal des Mines, April, 160S, \y. ft75l 
1’ 'll , 

'*t JomnaJ, vol. XXIH;'p. 253, ?55, 
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^ttwderable excess of bidrog^, and deiicriency 
of iiiti;ogeB/ io the process^ in wh?fch fumble substance 
H duelled with a new quafitity of potasaum, page 461*» 
it is possible to refer to the larger quantity W moisture, 
which must be absorbed by the fusible substance from the 
air» during the time oecup'md in atpiching the potassium to 
tbe’tray> aqd likewise from the moisture adhering to the 
htubt'of potash, which, forms upon the potassium, 

dpring its exposure to air. • 

' I'imse oi?jectio 0 s are the strongest that occur to, me^ Buttheque*: 
against the mode of explaining the phenomena by suppose doubt¬ 

ing nitrogen decompose?! in the operation; but they can¬ 
not be considered as decisive on this complicated and ob¬ 
scure question, and the opposite view may be easily de¬ 
fended. 


Though I have alrovdy laid before the Society a number Farther eyj:®- 

of experiments upon ine decomposition of ammonia, yet I dmentson tlje 
1 * 1 1-1 A* .L 1 ( • 1 decomposiiioa 

shall not hes*.late to detuu some tart her operations, which of ammonia. 

have been conducted according to new views of the sub- 


jcct. 

I concluded from the loss of weight taking place in the 
electrical analysis of ainmoiiia, tiiat water or oxigen was 
probably separated in this operation ; but I was aware, that 
objections might be made to this mode of accounting for the 
phenomenon. 

The experiment of producing an amalgam from ammonia, 
which regenerated volatile alkali, apparently by oxidation, 
confirmed the notion of the existence of oxigen in this sub¬ 
stance; at the same time it led to the suspicion, tliat of the 
two gasses separated by electricity one, or perhaps both, 
might contain metallic matter united to oxigen: and the 
results of the distillation of the fusible substance from pot¬ 
assium and ammonia, notwithstanding tha objectior^ 1 
have made, can perhaps be explained on such a sujmosi- 
tion. 4 

1 have made a number of experiments upon the decom- MethCMTofcon- 
posltiofi of considerable quantities of ammonia,^ both by ducting them. 
Voltaic and common electricity; and 1 have used an appa- 


* Jottmal, Tol. XXV, p. ^37* 

Vojr.. XXYII-45EPT- 1810. ' E 
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* ratua (df which » figure is aUacbed to this in «rhich 

nothing was ptesent but the |pa% the metals fitr coove^ltig 
the electriaty, and glass, Ihe ammonia was introdaKted 
by a stopdl^k, which was cleared of common ah** ihtO a 
globe that was exhausted, alur being filled two or thlWe 
times with ammonia * the gas that was used was abtolntety 
pure, the decompoMtion was performed without any pot^i* 
bility of change mi the volume of tlie elastic matter, and 
the apparatus was such, that the gas could be exposed to it 
/retning mwfntt, and the whole weighed before and ate 
the experiment. 

KcsMhof The object lO keeping the volume the same during the 
Icecping the decompositiou was to pioduce the condensation of any 
aqueous vipooi, whuh, if formed in sniall quantity in the 
opeiation, (on the theoiy of the mtchanKal diffusion of va¬ 
pour m gasses,} might, lu the common casL oi dtcomposi- 
tioD, under the usual pressure, be in quantilj neaily twice 
as much in the hidrogen and n trogen, as in the atniiiouia. 
Re'ulu. Jn all instances it w is found, that tlitie was no loss of 

weight of the apparatus, nor was there any deposition of 
moisture, during or after the electiuatioii, but the wires 
were uniformly tarnished, and in uii experiment in which 
surfaces of buss weie used, a small quantity of olive co¬ 
loured matter formed on the metal, but though m this case 
iicarlj 8 cubical inches of ammonia weie decomposed, the 
wr ight of the oxidated matter was so ruinute as to be scarcely 
sensible. By the U(,e of a freezing luixtuie of muriate of 
It me and ice, which diminished the tempi ratoie to—15% 
there was a very feeble indication given of the addition of 
hjgrome^ical moistuie. 

La these experiments the increase of the gas was uniform* 
ty (within a range of hie parts) from 100 to us, and the 
hidrogen was |o the nitrogen in the aveia^e proportions of 
Iroiy 73 •* 74 to 27 or 26: the propei correi lions being 
madiyand the preeiiutioos befoie lefened lo being tak( n*. 

‘ Assuming 

Brnholtetbos* ^ WMSomphical TianwctKms iSo<), pai^r 459 f I mmnT, vol XXV, 
{wnaieHtBon p. 14^ 144 ] Mr Bcnbollet, )iiii, lulUesrc diolamt. of tta Me, 
tbadteoQipo- 
SltiCMI nt a4)- 
mooM 


oirs of Aicual, has ^vett a pap*w «a th«> r Rqiosition of ammoai 
id lie enters into au exwwoaaiMa of a t da i of the. oxisen, separ^ 
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i of t|jo specific gravity Specificgnrti** 

oT oaitpooi^ Ii^drogoa,^ pit^egOti, the conclusions 2 ** 

.w^jofe I Jbave* odvauiced in tfc BtdKCftiin lecture for lf 07 **“**** 
woujyi Jbe stippofted by thes^ new experituenl^ but as tbft 
tUotplart: and oxigeo visibly separate^ cannot ne conceived 
»tJo be as much as -rV o^* i^v of tla* weight of the aminonia; I 
l»ao|ved to investigate more precisely, than 1 had leason to 
had been hitherto done, the specific gravities of the 
*gasses concerned in tUeir dry stsgte; and the very delicate 
Mtoee b^engifig to the Koyal In<|ititutioa placi^d the means 
of doing this in in^ power. • 

Nitrogen, hidrognu, and ammonia, were dried by a long Sp grav.of nl 
continued e^posure to potash, and were very caitfuUy 
weighed. Their relative specihe gravities proved to be, at monla.*^^ ***** 
30*5iu. barometer, 51“ Fahrenheit's thermometer. 

For nitrogen, the 100 *cubical inches* ••• 39*8 grains. 

Forhidrogen, ditto.***.. 3*37 

For ammonia •••••• .. 18*4 < 

Now, if these data be calculated upon, it will be found, Lossinthade. 
that in the decomposition of 100 of ammonia, taking even composUiso of 
the largest proportions of gasses evolved; there is a loss *"*”*‘’'**** 

^»n the electrical dccompositimi of ammonia, which he supposes 1 rate 
at 20 per c« nt and at the same time he confutes some experiments, 
which he IB pleased to attribute to me, of the combustion of charcoal 
and iron In ammonia His aiirumrnts and bu fiicts upon these points 
appear to me perfectly couclupive; but as 1 never formed such an opi* 
nion, as that so of oxigrn were separated lu the experiment, end never 
qnagmed such lesnlts as the combustion of iron and charcoal m am- 
moma, and nevei published any thing which could receive such an 
interpretation, I shall not enter into any ciiticism on this part of hn , 
paper. The experiments of this ingenious chemist on the direct da> 
cotaipositiou of ammoma seem to have been conducted with mneh care, 
as to the circumstance of his not bolting the ^uidesUrer j which 
1 pCAceive has occafioaed him to oven ate the incresae of yalmn^* 
eJi events a loss of weight is mure to be expected than an mcrdCm of 
weight, in all very refined experiments of this kind It is jjwsibl^ 
that the vointne may be exactly doubled, and that the nitrogen may 
he t0'%he htdrogen is one to three i hut, jaeiiher the amafrens eotpitilli* 
pienta af Dr. Henry, nor those that 1 have tried, establish thi%} it i« 

<aie of the hyputhtical inferences that may l^c made, bnt it cannot* 
he i^glrded at an absolute fact. 






Probably tm- 
monia coro- 
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of^A, if tlie ASJJrtlJest ^ takeo tliftloM wB* 

be owriy-rV* > 'r ' 

These result and calculations agree with those thatr f 

have befotfii and with those of Dr. Henry* - ^ » 

The lately discovered facts in chemistry* oowceriitng t|ia 
impbrUnt modifications whidi bodies may undergo byprjJ 
slight additions or subtractions; of new.»rttattep, ougfet ,tb 
render ns cautious in deciding upon the, nature of the prc- 

ceas of the electrical decomVositiott of ammouia. . 

It is possible, that the minute qua«% of oxigen;, which 
appears to be separated, is not accidental, but a rcsuU of 
the decomposition; and if hidrogen and nitrogen be both 
oxides of the same basis, the possibility of the.pr^uction ol 
difierettt proportionsiof water, iivdifierent operations, might 
account for the variatioiw observed in some cases in their re¬ 
lative proportions; but on the wlmle, the idea that ammonia 
is. decomposed into hidrogen and nitrogen alone, by elec 
tricity, and that the loss of weight is no more than is to be 
expected in processes of so delicate a kind, is, in my opinion, 
the most defensible view of the subject. 

Blit if ammonia be capable of decomposition into nitre 
gen and hidrogen, what, it will be asked, is the nature of 
the matter existing in the amalgam of ammonia? what is 
the metallic basis of the volatile alkali? These are ques¬ 
tions, intimately connected with the whole of the arrange¬ 
ments of chemistry; and they are questions, which, as our 
instruments of experiment now exist, it will not, I fear, be 


W;ster atwsji's 
to,it 

■ V 


easy to solve. 

I have stated in my former communication on the amal¬ 
gam from mhmouia.'tl.at, under all tile Ckunmon cirrnm- 
stances of its production. It seems to preserve' a quantity of 
water adhering to it, which may be conceived to be suf¬ 
ficient to oxidate* tlm metal, and to reproduce the ammn- 


I ha^ tried Various device,^, with the iwpes of being able 

* jooof auttUOttk, at tlieratrt oi* isfl, will 8,1^ 18 G ‘9 of kHlrogla; 
weiahiag a i gmiBS, a«d 48 i of ivcigbing ikM grains* Imt 

l7 -ts=i: and,at tb? ra^ 133 of hidrogen wei|d»Mr 

\io I, and 47 of nitfogen*. weighing. 1*1 fnd 17 == I*** 

«■ \ to 
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: la tlcHrittl it'Wm WuHoaia'^ »« .<«; 4fy li^e, bttt V^lthout swc* * 

cet^ Nctther «»f the atnal^ms pf potassium, sodium>^Pr 
p!t6dtlef» it m aminoiliacai gas; ftitt^Awh^n tln^ are 
Heated with tiiiti^ate of amthopiaj uniesa the salt is moisti 
thiihr(&'iS;iiit':n*et»lfi2htion ' 

“rh^ve"wct^ tjpPu aifiifhohTa by different hietallic aniaT- 
ne^tivdlj^'sleleiHnfi^d, aaclrhls the aisht^ma of gold 
afnd sihM?r^ the alnafgatil ahd the llgnid amalgarn of 

bij^nth aiid''leftd:;'''Hut ia all thW cases the effect'Was leas 
ditSSiici^, Wan wheft'pd*^ inercni^’'**■ { 

By exposing tht^ hieroury to a coVd of f-**20® Fahrenheit, 
in a .close tube, I have succeeded in^^tmuing an awiulgam 
•in a fh^cli mote'solid state; yet this decomposed nearly as 
rapidly tts the.comiftdn-amalgam, blit fit ^ve, off much 
'more gnSfehua-nrsitter^; and in ode inatattcfe^f ^obtained a 
•quantity which Was dearly, equal td'six times ita volume. . 

' ■ ■ 1Phe'«maIgam-which I have reason to belteve can be made I>rie«t amal- 
ia^ost ifree f'ram'"adAer»»;g^ nmstnre, is that ,iof'potassium, 
mcrcuTj'j and ammonium in a solid state* This, as 1 have 
mentioned in my former communication^ decomposes very Decomposes^ 
.slowly* even in contact with water,'and; when it has been**‘''*'*J^* 
curefqUy wjpevl with bibulous paper, bears a considerable 
Ijeat w'ithout alteration, fi have lately made several new at- Attempts to ^ 
tempts tp'distH the ammonium from it, but without success. 

ji »• 1*111 xfom itu 

Htfpn^y heated iii a green glaha tube iilled with 
hidrogen gas, there is alv^ays a partial regeneration of am- 
inonte; but with this ammonta there is bom to -j-tf of 
hidrogen produced. 

. ,.,Ap i.t does not jSpem possible to obtain an |inmlgam in a Amptoniai, if 
„U,mform,s stajte as to adhering moisture, it is not easy to .sa;^- 
whabwould be the,exart ratio between thf ]n<}rogcn and am- ^moxigen. 
monio produced, if no more water was preseftt, than would 
ba^^oeom^osed in oxidating the basis. Jldtin the ipost rc- 
Utrcd e^fperiiuents which J have been able to ni^e, this 
:ratiot,jis‘that of one to two; and in no instancodpo which 
proper precantions are taken, is it less; but under cqmmoo 
xiifbumsUnceSoften more., if this rasult is taken as accurate, 
wouldr tblldw, thsU a’minonm (sU[>pnKii>g it to benu 
i^Oxtdei)‘Tthuir’corUafn almut^ 4^ per cent of uxigch, wbfeb, 
as will be hereafter seen, «ill agf«i%with the relations of the 

' attractions 
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t 

^Uali IW to 

If %id^«n be If hidro^ be 9 upp 6 se^ (to be a simple bod^r* apd nitro* 
t nmple »nb. tliai* on the hypothesis above stated) nitre* 

geiVotnd ' 6 ^sist of tieai^y 48 of oxigen* atid 1^4 ef beids} 
48 oMfen, 84 Hjnj jf opinion bd adoptlErd, that Indrogen and cdtiog^o 
Y ^ are both oxides of the same metal) tben^the quantity o|ila 
•i T<gonin nitrogen must be supposed jtefefeu / 

rhlsgistie hjr« tbete vievs dre the most obvions that oan be formed* on 
psthens. antijfidilogistic hypothesis of the nature of metallic sub* 

stances, bus if the farts concerning ammouia weie to be 
reasoned upon, indepeiMently of the other general pheno* 
mena of chemical fccieuoe, thely perhaps might be moie 
easily explained on the notion of nitrogen being a basis, 
which became alhalihe*by combining with one portion of 
bidTOgeO) and'* tnetalhc by c.otpbmmg with a greeter pro¬ 
portion. 

propartionsof The ■<olnii 6 'n of the question concerning the quantity of 
the amalgam. added to the men in \ in the formation ot the amal¬ 

gam depends upon this discussion; for, if the phlogistic 
new of the subject be adopted, the amsl^nm must be sup¬ 
posed to contain nearli tmee as much matter, as it is con¬ 
ceived to contain on the hypothesis of deoxigeuation. In 
the last Bakerian lecture 1 have rated the proportion at 
TT^sT * but this IS the least quantity that can be assumed, 
the mercury being supposed to give off only once aqd a half 
Its volume of ammonia. If the proportion stated in page 5£1 

• Eren in ctaBWon sir, the amalgsia evolves hi^gea and smmoms, 
ueady m these proportion^, a id m one expenmait, which I lately 
' tried, there seemed to be no abtiorption of osugen fium the atmosphere. 
Thin cireamfitance appears to mf la f ivo ir of the antiphlogistic view 
of the metslluatyou of th^ volatile alkaU, foi if the hidrogea 1^ pip- 
posed,io be given off fgom t|i6 mqcui), and not to arise horn the de- 
compO ition of water adhering to*the ^insfgam, it might be con^vOd, 
that) bi^fig in the naSCeid state, WVoattf rapidly ^clworb oidgen. Tn 
my ftrst eaperfmSitts npon'sthe amalgam, Bodlngflint cfMnmon air, to 
which it had heda mqiosc djiigave less'damnation with nitrous gas than 
hefbfe, I ronrlnded natarally, that owgsn had boon ahftorbed, but this 
diff^ieoce might have anstn, partly st leart, hrom the mixture of hi< 
drogen llfhmherin aigieasethStmialgam abssrhs caigen gaa, u a 
question for farther invesljgatfou 

be 



attyaetiqns^cftl^^s 



TWfi 

^ calcv^tiop^ «hi(:h it the tnaximam 

^Mit i b«!ire the weeM ub6«t 

T^ wetter, on tb«^ endjitq^iwic viper, and 

tihr on 

, IpfaaUhave or^iptioD lo^necnr tp, and to dttcots more^ev madetpt 
fttJly Uiew ideati «ud ,I shall, ooi^olqde this taction by '' 

atatinff, that, dicrngh the ratearcbet on thedecoQi]position^<^tii(|roiii» 
and composition of mtrogecb wbiph baveoccaipied so large 
a space in tbeferegolhig pagea^ ha</e43eeii negative, as to^tbe 
primary object, yet 'they may not pos^hly be of 

iitefni applications.. It does nOt seem improbable, that the 
passage'of steam over hot manganese may be applied to 
the mannf loture of nitrous acid* And there is reason to 
ibelicve, that the ignition of charcoal and potash, and their 
^pQSure to vmter, ^roay be advantageously applied to 
^bOipvodaction of volatile a^kaiit in countries wbei^ fuel is 
dheap. ^ 


be eoncluded in our nextj 


JioKS qf of eome of die Swallow Tribe, dre.» tceaf 

' Zeadon. In a Letter from Thomas Forstbb, Etq, 

TO Mr. NICHOLSON. 


SIR, 

’ jS^HOYH^O yOo consider the foflbarittg table, sboidng the 
jper^^ds i^f the earliest and latOlt appearance of smtpraY of 
the spii5Uo^,|ri^^^itc.,at 

inserqon^iii yonjr.*lou*nai» it is muab at youj Jt 

may emnso some >of ^ yoor oHnuroiM' rtsders^ and. w4U 
obll^yoet ‘ 

THOMAS rORSTElL. 

' »* 

g^EUVST 



out OF THE AND AjllTERIBS. 



Hmeof cer* 
bi'dsap* 
peariogsnd 
dlsft{>^peariog« 


1 c 

t * 

EAKtIEST APPEARANfy. 

LATEST. 

_ t j-‘ 


1806 

1807 

1808 

180,9 

... 

1810 

1808 

1809 

Hirundo rustica, 
Common swallow. 

Apr. 

2 

Mu-.' 

■ 1 ' 

Ap?. 

IS 

Apr. 

28 

Apr. 

21 

Oct. 

17 

Oct. 

'■3' 

j J* '' 

Hirundo urbica, 
Mmrtjn. 

t 

Apr. 

26 

Ma\ 

H 

1 

May 

i 

May 

5 

Apr. 

21 

Oct.;Oct, 
18 j 16 

r ' 

Birupdo apus. 
Swift. 


May 

16 

May 

14 


May 

19 

Aug.; Aug, 
14 1 13 ; 

i r 

' Jynx, or yunx: tor- 
' quilla. Wryneck. . 

May 

1 

Apr* 

30 

1 

May 

1 “ 


Apr. 

21 


; *' 


VII. 


Mechanietl 
motion in a 
living body 
subject to tbe 
lavrs of dead 
matter: 


but tlie ivltai 
ean in 
piiiute ptf 
(^W9tocvun> 
*it'i»ct different 
alieetinns. 


The Croonian Lecture. On the Functions of the Heart 
Arteries. By Thomas Youno, M . D. For, Sec. Ft. SK’^ 

The mechanical motions, which take place in an anmRt 
body, are regulated by tbe same general laws as the motions ' 
of inanimate bodies. Thus the force of gravitation acta 
precisely in the same manner, and in the same degree, on 
living us on dead mutter; the laws of optics are most accu¬ 
rately observed by all the refractive substances belpnging to 
the eye; and tliere is no case in which it can proved, that 
animated bodies. W exempted from any pf the ofTections to' 
which fLamnaste bodies are liable, except when the powers 
of life jSe capable of instituting a process, calculated to 
overcome those affeclioOs by others^ which are commensn* 
rate iihd which are of a ctiOtrary tendency. For 

f'Philos, Traus. ?dr !(?09, p. 1. 


example. 









OK IHE Fl*SCTfOK« OF,” Hh Ht Aftt AlUft 4R!r£!RI|;«. 


example, animal bodies tJie incapable of beipa: f»ozen by o * 

COf}«»icteruble <lej;ice ot cold* becauhe amit»dKb<i'e the ppwer 
of geneiatioj^ heat; but the bkiii of an animal has no powee 
of generating an acid, or an alkali, to neutralize the action 
of an alkaline or un h< ul canstic, and theiefote its textiup 
is destroyed bj the cheniKul attraction ol such anagtut, 
w hen it comeb into contact vi ith it. As far* therefoie, as the At fjt as the 
fqnctioub of unimal life depend on the* locomotions of the 
soljds or fltiidb, those functions must be cupabii;; ot betflg non thej oluy 
illustiated by the considerdtion of the mechanical laws of 
moving bodiis; these laws bcii g fully adequate to'the cx" 
planatiou of the connection between the inutive powers* 
which ate employed ill the system, uiid the immediate ei- 
fects, which they are capable of piodiicing, in the solids or 
fluids of the body: and it is ob\i«jus, that the mquiiy, lu 
what manner, and in i^hat degiee, the circulation ol the the cirrHVnoa 
blood depends on the mui»cttlar and daaHc powiusof ” 

heart and of the mtene-., scpposuir' the natnie clf'jrhese (ir.iuhc». 
powers to be kiioun, must become simply a (juestioii be¬ 
longing to the most reimed departments of the theory of 
hydraulics. 

Ill examining the fumtiona of the heart niid aiteiiesi, 1 Inqnirieiin'o 
shall inquire, in tlie hi^t plaie, upon the gionud of the hy- |,\**ti,c*'hp2rt* 
draulic luvcs-tigations which I liavi* already xub.nitted to the and ariunes 
Royal Society^, wliat would he the nature of tbeciitula- 
tioii of the blood, if the whole ol tlie leins and aitenefi 
were invariable in their dimensions, like tubes of glass or of 
bone; in the second place, in what tnauncr the pulse wotitd 
be transinitted from the heart thiougla the aiteries, if they 
were merply clastic tubes, and in the tliinl jJIare, whnt 
actions we can with propriety attiibute to the muscular * 
coats of tb^ arteries themselves. J shall lastly add some 
observations on the disturhancei* of these motions, which 
m^y be sappo^ed to occur in ditferent kitnis of iiifjutfma- 
tipus and fevers* j 


* S*c Jpu^^nal. vok 104. The rcadw-r w rcq^ac^sted to sab* 

stitate in p. lai, L a from hot., forw la p, }itS» 1. 

I ^ % 

a and 9 from hot., fur whuru * c d, whence d} aad m jv iji, at the end 
of 1 . 6 from hot , tu ad<iM-w denoted by n 4. _ 


Whed 



4$ tHw mumwm or rim wrAur ani> 


‘ When we ceUt^ tt»e tabnof iowriiMiile 

dimension** we^ay »»oider to detemuii^ 

iai»W«d4* tl^e blood i> tMi; dt:6(opfRt porte, und th« tS»^ 

^^uaeo» op|)oied to motion, that tl^ig motion u nearly nnf* 
fom, ftioot the ttlterations ait%iug Irotn the pulHatiou of tho 
hem't do not inatenally<<0|Fect the calcaUtion, especiiilly at 
they<^tjb much lei«eenbibkiut|^OimiaU«|r mseh thaninthe 
larger 9 nf», and the piinei|>al pat t of the leiuatance aiiset 
llWA Ub^e^moU ve«!»iela»* We are to cotmder the blood in 
tboai^tQries at» eabjecied^to a ceita)u pret'fcure, by mettna of 
which it H forced lotO the vein#, vhere the tension is miieh 
fe»i» considerable, and thi«> prcsi»uie, originating from the 
oontraetions of xhe heart and coiitii tied by the tension of 
the arterieB, is almost entiiel 3 f emp'o,ed in overcoming the 
fnebon of the vessels; for the tort e required to overcome 
tho mgrtta of th^e blood is sq inconsiderable, that it mny| 
aitheut impropriety, be wholly neglected. We matt therei 
fore inquire, what the magnitude of this presaurd is* nud 
whaft degree of'resistance we can suppose to arise from the 
frxetioii of the internal sui&ce of the blood vessels, or from 
any other causes of retardation. The magnitude of the 
pressure has been ascertained by Hales's most interesting 
e;spenfDeDts on a vanctvof animah, and may thence be 
estimated with suffiiient accuracy lor ^he human body; and 
for deterinimtig the magnitude of the resistance, I ebad 
employ the theorems which I have deduced from my own 
openments ou vciy miuute tubes, compared with those 
which had been made by former observers under d ffeient 
circumstances; together with some comparative expen* 
uifutson the motion of water and of other fluids in the 
* same tubes. 


yarfewitli 
wb eh the 
htoodiW tmi* 
Uom 
«hke arises 
buoihc veins, 


Pr. Hales infers, from bis experiments on quadrupeds of 
dllffient sixesMlhat the blood in the hninan aiteries is sub* 
jeet^d to a piesfture, which is measured a column of the 
heigw of seven feet and a half: in the veins, on the coo* 
tjraly, the pressure appears to amount to about six inches 
only 1 so that the force, which urges the blood from the 
greater arteries through the mioutei vfsseN into the large 
%«ius, may be considered ui^f^uivalant to the pies&ure of a 
column of seven feeh 

* <• 





^ I.-V- -K. V , V ^ 

lit otfiei' diWolfttife l;h6*^ttti^ttttd« dP llie it Cdi^vite^n «f * 

'this *® wiiwfaciti 

im, &if)a^i«4» veloaty of tht &1odtt^kieril6w»^|(K i$I| ifi - 
'; AccoriKngi^ t6*.tb<! tiNi 

■i'lsti^ teke'^' of an inch'ftrt- tbe lAifitll dlaftrater uf tbe aarta, 
each afteni) ttnnk *i:o^'be 4»vidail into tv^o 
!^.hian6he8;, the diameter of each beihg f of ffiift of the 
* trknk) (orWdre acihiiktel^, I • dt fO atid'iUe 

■ jcAnt afeal of the soetidtfs about a *foai^ greater, for 
I *^£thG; 1 r: 10 Thw dirbtha rahiit be et^^ued 

\ t\treiity^nii}e*iiftie8, so that the diadikc^ Of the thirtikh seg^ 

' anjent way b«>odly the eleven hitndredih ]iart of an inch, 
that io, nearly large enoogh to admit tdo globules of ttie 
blood to paa^ at once. '1^ length of the drat segment 
woat be assumed about ^ihe bWthes, that of the laet, the 
' tarentieth of ah inch only; and suppOsiag the lengths^Of 
. the intennediate segaients to bc a series of mfat» prhpor- 
tWnals^ ‘each of thew mndt be about one sixth part; shorter 
than the preceding, {or 1 1*961 =: 10 the weati 

length of the whcW forty>six inches, the capacity to that Hi 
the first segment as 73*71 to l,and conseiinenity the Weight 
of the blood contained ih tUe arterial system about 9*7 
pounds. It is probable that this calculation approaches Quantuy nf 
Mifiicittdly near to the truth: for the whole quantity of *’*‘*®* 
blood in the bw^y being about 40 pounds, although eowe*^*****’ 
have itiVppOsed it only 30, others no less than 100, there is 
reason to believe, that half of this quantity is contained in 
the veins of the general drcula^on, and that the othtr half 
is divided, nearly in equal proportions, between ^e ptilrnoo 
nary system and the retraining artencs of the body, ro that , 
the arteries of the genetal cirrulation may ('ontain about 9 
or'fO'polHids. Haller allows bO pounda of circulating 
floid, p«tltly sArotis, and'pailfy red, and ^ o^^tbis 

fobeconbiltted m all the aitnies taken together: hi^ti a 
deterWibatiori Which tnil‘it be in great measure cdnji^ntal ^ 
wd ebtirfht ekpebt perfect aecuiacy: and ac<me4h;ig ^o,llala 
Ws oWo ahcouU of the proportions of the secbdnfKiof i|het 
arteries tmd Vetdi!i, the hli^ trunks of the vems appear p» 
be'littie more iHkit twice aa mpacioiH as those of 
< ries, and die iroa}!er branches much more nearly eqtikV *% 

that 




An dntrce an<i 

haitf throwa 
inttt at (fach 
pufSBtion of ■ 
the heart, 
YuIocUy from 
in. to a 9d<|t 
n'an inch in a 
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ON ■rvS-TVNISfl^KS^^iyi'ftCjlUT ANP ABTtmiNliS. 


tfeat we capfhO^-Bttrilfiit^ arterial lesfs thAn j- 

of the ‘'4 ' ■ ‘'' ■?;' 

' It' may. be $pp(>Qsed tJiat the heart ^rows pat, at paeb 
put^a^jo^ that iff AWti|,se;vedtynh^^ times jji a minate, Art 
ouapeapd a balfxjf bltib^l: hence the mean velocity io -^^e 
apria becomer eight'wcHea and a'^halfioa second: and 
veloiaty in each of the auccee4ifl]? segments mast of cbpis^ 
^ smaller, i» proporlii®* ®s ofpH thepor^ 

^[ipildHig sections are larger than the atea of the acMa : fot 
example, iti' tlie last hrder ^yessfets, of which the diawt# 
i« the’eleven hundredth of aw imhi the velocity will be .one 
ninety-third of ap f-och: and this result'agffees suffi<aeBtJy 
well with Hales’s observMiaa of the velocity in the capillary' 
arteries of a frog> afhich WJ» P«iS ninetieth part of an inch 
9 «ly. .It is trjie that I^ller is disposed to question the ac- 
cmaji^ of. this ohservatiot^ a®d»to attribute.a m»ch greater 
vplpcitty^ to ilte blood flowing , through the capUlary aressek^ 
hot be did not attempt either to measure thcTelocity, ior to 
determine it by culeulation: nor is this the only instance in' 
which Haller has been led to reason erroneously, from a 
want of mathematical knowledge : he may, however, hsve 
obserVed the particles of blood mofing in the axis of a ve^ 
sel with a velocity much .exceeding the mean velocity of its 
whole contents* If we,.ca}calaibe upon-tljese foundaddns, 
from the formula which 1 have alread.y !aid*hefore- the So* 
ciety, it will appear, -that the resistance which the friction 
of the arteries would occcasion, if water circulated in them 
instead of blood, with anteqaal velocity, roust amount to.a 
■force < qinvalent to the pressure of a column »f fifteeu inches 


find a IniVf: to this we may add about a fourth for the re- 
si.siHotat: «t‘ the capillary veins, and w'e may estlnrote the 
whole fricton for water, pt iweiUy inches. The poly con-. 
considpraUe.jpart.of this force is derived from the term 

in the value of f: tiic tertn increases for each suc- 

. . 

f«>ssHc, segttteiit in the , ratio 1 : r494"5 r: 1 : and.the 

n’® —I ' 

sum of the series is to the first term, ns —* —— to 1, 

* : ' • . . V il -^1 

It ?])p(urs olpn, that n very sirisdl port ion only of the resififl- 
' a.ic« is created in the larger vesselsthus as far .as the 


twentieth 



twentieth Jivleiqp,: at,> the an in^ and a qaiorter cept in tin mi* 

only from the extreme capillary arteries, tlie pressure j«if,»'’‘*®®**®* 

column of one ,twentieth of ^«n^'idlchr^oaly . is required fbr ' , . 

overcoming; the whde frietion^ and- at the' twenty-fifth dtyi- 

sion,. where the artery does not modi exceed the diameter 

of a honum hair, the height to which the water would rise^ 

in a tuhe* fixed laterally into the artery, is only two mebes 

less than in the iramediato neighbourhood of the heart*. . . 

vId osderto judge of-the comparative resistance.produced Resisuncsof 
by (fluids of-different degrees of viscidity, I employed the 
same tubes, by means of which 1 had determined the fric¬ 
tion of water, ill extreme cases, for ascertaming the effect of 
different substances held, in solution in the water; since 
it is impossible to make direct experiments on the blood 
in its natural state, on account of its tendency to coagulate; 
and tliose substances, which have the power of preventing 
ita coagulation, muy naturally be supposed to produce a 
material change in its viscidity. The diameter of< one of 
the tubesj'which was cylindrical, was the fortieth part of 
an inch: the bore of the other was oval, as is usual in the 
finest tubes made for thermometers: the section, divided 
by one fourth of the circumference, gave one hundred and 
seventy seconds for the menu diameter. I caused some 
milk, and solutions of sugar of different strength, to pass 
through these tubes: they were all transmitted much more 
sparingly than water, with an equal pressure, and the dif¬ 
ference was more considerable ip the smaller than in the 
larger tube, as might naturally be expected, both from the 
nature of the resistance, and from the result of Gerstner's ex¬ 
periments on water at different temperatures. In* the first 
tu}>e the resistance to the motion of milk was three times as * * 
great as.to that of water, a solution of sugrir in five titnes 
its we%ht of water produced twice as muc|t, resistance a^ 
water; in twice its weight, nearly four times us muc&qs 
water: but in the narrower tube, the weaker solution of 
sugar inhibited .a resistance five times as great as th« of 
water, which Is more 4 ^hantwic§ as much as appeared in tl:ie 
larger tqbe. Hence ^ere can be no doubt, that the rcsi^- f3a1cu)at'»R 
toace ,ort|i0..interpal. 8p|face;,of the arteries to the motion 
l^ood mu«t bemuch greater, tha^ would be found 



ON ot m anp 

^ la the ease pf f»p|io«iy( it aMoot ^fpar tin^ 

great* instead ^ inch|s^ inr)t«ha|l «0, Iff th^ iptost^ff 
of « column of which the pj^pre is capable ot toicmg 
the Ulpodf to it» natural c<|Ore 9 f through the tmalier art^nub 
aod,veip|i>^frhich egipea veiy well with Hales's estimate* 

The c*)ottI»- ThM ^termination of the probable dimeusioos of the arte- 
lanor. f'^anded I'mj oystpip^ and of the resbtauces occasioned by its diilcrent 
XeimloiMf ^pa#ts»is to soma law respects arbitrary; at the same time 
that it cannot be materially altered, without alteriog^either 
the whole quantity of blood contained in the body, the dia* 
meters of the smallest capillary vessels, the mean number 
of birurcations* or the magnitude of the resistance, all of 
which aie heie a&auined nearly as they have been Uid down 
byfoitiier obseneri*; the estimation of the lengUiof the 
successtvef segments only ia made in such a manner, as to 
Tcooncile these data with each other, by means of the expe¬ 
riments apd calculations rclatmg to the fricton of fluids in 
ihecuivitjra pipes> Tlie eifect pf curvature in iucieasim^ the veHstance 
Sictca Jb Iup hitherto uogleetM; it can be sensible only iu the 

wistanie \ery larger >ei>bel»; and suppo'^ing the flexures of these to 
Utde. equivalent to the ciicninferences of two circles, eacli 

tao inches in diameter, the radios g being 1, wc have f 

^ . - — rr *0000045 X 720 X d4 =: *207, or 

about one fifth of an inch, for the additional resistance 
an&ing from this cause in the case of water, or (our fifths for 
blood, which U a veryimopsiderab'e part o( the whole. 
Objootions to It might be questioned whether the experiments, which 
®****"‘ t have made, with tubes of on inch in diameter, are 
Kh suflicieiit for determining, with accuracy, the degree in 

. which the resistance would he iiiiTeaaed in tuhes^ of which 
the diameter ia only ope sixth part as great; and it m'ay be 
doubted whether thp analogy, denved from these expert* 
men\{», can be* safely mpu rd as a ground for asset ting* 
thatWlargea portion of tl.c r^nal piessure is employed 
in ov|fCoaiing the usis^auct «>( the leiy minute artefies* 
But tt must be ri u.c iiib.t ihat t" e^e experiments are at 
}ea$tcoatlusiu k i h lespecs lO the arteiiea larger than the 
^nhe empl ived ’i» heu, anil even those which afe a little 
smallei, so that the itiu*' ning'pressure, as observed in ex¬ 
periments 



fMMlbients, rm^t-. 

iju^ce o'^ (i'^«ri!^*’i^ 4»tiis.-;pbB these - 

'tl'oQs tebd il^ethre im&edil^eYjp'te. eu^rm ethdoj^ 
drawn ^ftolin' toc'e?.^ on the motion of water. 

might indeed be avs. ' Led, that the vieddfty of the blood es^' v 
of .'water in a much greats'ra^b than tl^t fvhi*^ 

Is here' assigned; but this is 'Tettdere#i»iJiohel^e"jh^ tottie' 

''e^l^itnents of Hales^ in whichj wh^n the 

laid open, bu the tdde bpp^ite-to, thb meaenteryV' 

i^ny of the sinaiier arteries were divided j the .<{bantity b1^ 

' iwM water which passed through them with un eqtxii pre^ 
was only about tw'elve' times Os'great as that of the 
bfbod which flows through them iir their natural state; and 
it is probable, that at least three pr,four tSmea as much of 
any fluid must have pasted through them in their divyed^ 
ns in their entire state, Unless we suppose that thb'cbats of 
the divided vessels, like ipanjrWher imUkuInf part^, iu^e ob* 
jpabie oif being contracted by the contact of ^rsome 

bther ex|ieriment8 it was foudd, that a mofkrate degree of 
pressure was capable of causing water to 'exude so Copiously 
through the exbalant vessels of-the intestines, that it pas^ 
through the aorta with a velocity .of about^ two inch^ i«i a 
ise^(;ondt although these v.essels,«}? naturally allow any 
passage to thp. blood: On the other, band, it sometimes liap- 
^hed, that very little water would pass through such chan* 
nels as naturally transmitted a rdbch larger quantity of 
hlpod: a circuraiJtance which 0r. Hales very judkiouslj 
bttrihutes to the oozing of the Waiter into the cellular mem¬ 
brane'surrounding the vessels, by means'of which they werb 
comprised, and their diameters lessened. Onahe whole, 
itis not improbable, that in some cas^s the resistance,’op- » 
posed to the motion of the blood, may exceed that of water 
ip a talio somewhat greater than I have assigned; tiiiv tUh' 
he ’ in the minutest of the vessels; wlhll: ui the larger 
brteii'iOs the disproportion must be less: so that, hdWj^!^ we 
tbuy Vj^ fhe subject, it appears to )b<‘ estatilli!lhe^;'ti^l: 
fhe'{boiy '^istder^ resistance,' which the bloiKd 
eijces, bccdii ih the ektrenie papillary firterie8,,of w%h 

diimeter scarcely exceeds the hntjdredth part Of.• 

■ We jCantioi 'Oppose, that jrh.e dimensions of;/thc supg^j^ The truth *ii 

' . roius 



^4 


dUf iUe iil^c^tois'6 ot 'riiE hTeart and ARTEftfEA. 


the inference roii:^ system agr*^ unifonniy, in all its parts, with the niea-' 
Rested by v*hic1i "( hdv^ laid d’ov^^i* but the truth t>f the infererice 
that may be 18 not anecteo by ihcjse Varrdtjons. For example, there may' 
supposed in peihapa'Be some arteries coin mu nioaliug with veins, of 
which the diameter exceeds tlie eleven huiiaredths of an* 
iiVch ; but there are certainly many othei-i, which are much 
niofe mtiiute; and the blood, or its more liquid parts, pass* 
idg^ through these more slowly, it must move more rapidly 
ill the former, so that th^ resistance may iu ail be equal to 
the pressure, and the mean velocity may still remain such 
as is determined by the quantity of blood passing through 
55 iz2 of the the aorta. There is indeed some uncertainty in the mea- 
^1 jouJesofthe gm-p tlic globules of the blood, which 1 have made the 
basis of the diuieusioiis of th€ minute arteries: and I have 
‘ reason to think, that instead of of an inch, their great¬ 
est diameter does not exceed or even itT’oTr- the ge¬ 

neral results of the investigation are not however affected 
by this difference: it will only require us to suppose the 
sididivisiobS somewhat more nanierouc>, and the branches 
shorter. 


feature and vu- 
Idcily of the 
pmpaiiatioti of 
the puisu. 


IliastieUy of 
thecodUbftlie 

Pieties. 


These are fhc principal circumstances, which require to 
be con^hlert-d, witli respect to the simple transmission of the 
bhiod thiough t!te artf-rics into the veins, witliout regard to 
the aiternate nu-iion: nf she lieait, and to the elastic and 
muscular powes^^ of iJie vessels. 1 shall next exatniUe the 
nature and vcloeivy of the ]7ropagation of the ]>ulse. The 
successive lranpmis^'!oa of the pulsations of the heart, 
through the length of the arteri' s, is so analogous to the 
motion of the waves on the surface of water, or to thut-of a 
aoiitid transmitted through the air, that the same calcula¬ 
tions will serve fur dftermining the prlneipal aBeetions of all 
tlrese !;lud- of motion; and if the water, which is agitated 
by \vav^•^, is supposed to flow at the same time in a Conti- 
imcr^tream, nnd the air which co*»ve\8 a sound to be car¬ 
ried flfevards also in the form of a wind, the similitude will 
be sUlf stronger* I'l.e coats of the arteries may perhaps be 
considered, without much inaccuracy, as perfectly elastic; 
that is, as producing a force proportional to the degree m 
which thov are extended fej) cud their natural dimensions; 
but it is not ir«posfeil|le, that there may be some bodies in 

nature. 
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whi^ differ materially frcro this general of 

vially vrhe^c^tHo distension becomes considerable:. tlsaa^^l^e 

.'■’vi'.j.- ■_ V-I f TWjr* . <- 

may be substancesi which exhibit a force of tendon 
j^ltional to tl^ excess of tjjie s^gn^reror the cab?i7 of thitir '• 
la^ht jjeypna a certain given quantity; 1? is 
thj^i^efbre to reason upon the “el^tiiSty of any substance^ 
from ..experiment^ without p^hy g^eat ^eyi^tioA frqfia 
th^ c'^iottpiatahces tq,wbicb,;the qal<^Ta4^to i|^ tb b'e.af^|ied* 

.,F||r this’ purp^fC,<,we may,again ^e^plpy of the many Velocity of th« 

ei^ceHent e^p.^)jbents contaipe^ iq^lf^l^fta’alimmastalScs. It 
appears, that/when any, small alteration. Was' made in the, 
qaantity of hl^^od contained ip. thq^ artfiicjs^ of an animal^ 
the height of thfe^coltKn,n/v^hich ImQ^ured'tfte pressure^ 
was altered Bear)|,ip, the saj^ proportion, Os.far as pc are 
capable of estimating the .(^uamtity^.;yrhic,b 
contained in .the larger vejwell of tho animal* ^ Heime it fo.l- 
Kws, that thq, velocity of iho pql^ n^stbe aeaniy^Jhc same 
as that of an impuUe transmitted through an^ elastic, 0uid> 
under the pressure of a column of the same height, as that 
which measures the actual arterial pressure: that is, equal 


to that which is acquired by a heavy body falling freely 
through half this height. man, this velocity becomes 
about ffftecn feet and a half in a second; to which the pro¬ 
gressive motion of the blood itself adds about eight inches; 
and'^ith this velocity, of at leafdi.sixteen feet in a second, 
it may easily btoppen, that the pulse may appear to arrive 
at the most distant parts of tlie body without the interven¬ 
tion of any very perceptible interval of time. , 

The velocity of the transmission of the pulse ^ being Dey^'^e of dila- 
known, it is easy to determine the degree in which the ar- anerLf '*** 
teties are dilated during its passage through them. The 
mepfi velocity of the blood in the'Borta;l^ih^ eight inches 
and a half in a second, its greatest yeloeityrtnust be a^ut 
three times as much, since the contraction of the h^rt is 
suj^posedto occupy only about one third part of Jtbe mter -*) ' 

val bettItceD'twq,successive pulsations; and if theiv^lpcvty ' 
of the palise. is^ sixteen feet in a second, that^ef thiiblood 
itself niW^be eighth part as great; ,so tbat the * . 

column blqo 4 Q*f^pying eight. Ancb^ Occupy dnly 
seven; hence the diameter must increase in-the ratb of* 
V01..XXVU—SBPT.'iaiO. F about 



.66 


ON THE FONCTIONt OF FHK HEIST AND ASTEBIES. 


about fifteen to siKteeu. The teiVTiou will also become one 
eig^lith greater, and the force of the iieart must be capable 
of supporting a colurou of one hundr<d and one inches. 
This force would, however, requi.t* to be somewhat in¬ 
creased, from the consideration, thai tlie force required at 
the end of any canal, during the u llection of a pni&ation 
or wave of any kind, is twice as .great as the force exerted 
d«ring its transtnission and the force employed in the ori¬ 
gination of a wave or pulse in a quiescent fluid is the same 
as is relfjuired for its reflection ; on the other hand, a weaker 
pulsation, proceeding into a narrower channel, becomes 
more energetic, so that, from this <‘onsidcralion, a force 
somewhat smaller would be required in the heart: on the 
whole, however, it appears j>robable, that the former of 
these corrections must be the ni6re considerable, and that 
the force of the heart must be nui&sured by the pressure of 
u column rather more than less than one hundred and one 


inches high: nor would this force by any means require a 
strong exertion of muscular power; for it only implies a 
tension of something less than thrse pounds for each inch 
of the circumference of the greatest section of the heart; 
and supposing the mean thickness half an inch, an equal 
number of the fibres of some other muscles of the body 
would be capable of exerting a force of more than two hun¬ 
dred pounds, in the state of the greatest poissible action. 

The f)rcr; The force, here assigned to each pulsation, agrees ex- 


agitis wirh.ui tremelv well with the inference, that may t>e drawn from an 
expeiiuient of Hales, on the ascent of the blood in a tube 
connected with an artery of a horse. The whole height of 
* the column being nine feet, the blood rore about three 


inches higher <luring each pulsation, w l-.ich was repeated 


fifty or sixty Umes in a minute: cow we r.iay suppose the 
acc^itiratiou to have extended a little beyond the first half 
of tl» space thus described, so that two iiahes were de¬ 
scribed ill twofiftlss t>f a s'To nJ; and if there had been no 


friction, nor any other canso of ictardation, there can be no 
do«ht;'Hliat at least four Inches would liuve been described 
• in the same time; but the same column of nine feet, if it 
had been actuated ^y its own weight, w'onid have described 
tliirty one inches in the same lime: consequeatiy the force, 

with 
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with which the blood wa» forced through the artery, was 
nearly oaeeighth of the whole force of tension, as. it appears 
in the former calculation. 

The magnitude of the pulse must diminish in the stnaller Dimimitioa of 
arteries in the subdupiicate proportion of the increase of 

, I , . ^ _ tw© sni^lcf 

the joint ureas, in the same manner as the intensity of sound teries. 
is shown to decrease in diverging from a centre, in the sub- 
duplica'.e ratio of the quantity of ymtter affected by lts,iuo- 
tiun at the sauie time. » or eikample, in the arteries of the 
lentil oi'der, of vvhicii the diameter is one thirtceath of an 
inch, its magiiitude ma:-.t be only one third as great as in 
the aorta, that is, tljc greatest progressive velocity of the 
blood must be eight inches and a half in a second only, and 
the dilatation one fiftieth part only of the diameter. In the 
vessels of the twentieth order, the dilatation does not ex¬ 
ceed TTrr of the diac’oter, Vhich ds itself the 140th part 
only of an inch ; so that it is not surprising, that Haller 
should have bjeu unable to discover any dilatation in ves¬ 
sels of these dimensions, even with the assistance of a pow¬ 
erful microscope. If we estimated the magnitude of the 
pulse in the aorta, from the excess of the temporary above 
the mean velocity, which would perhaps be justifiable, that 
magnitude would be still less considerable. 


These calculations agree extremely well with eatli other, Velori’y of 
and with.experiment, as fur as they relate to the power of 

^ ll.O I .lUftr aT- 

the heart, and the affections of the smaller arterie.5. But tetr more 
there is reason to think, that the veloeltv of the pulse ''iiMtltrable 
the larger vessls is much more considerable, than lias been stated, 
here stated; and their dilatation is also ICS's conspicuous, 
when they are exposed to view, than it woiifd probably be, 
if it were as great as is inferred lioiu the velocity here as¬ 
signed. I have deroonstrated in the bydraujic irivestis:at:ons 
which I lately laid before the Royal Society, that tV*^velo- 
city of an impulse passing through a tube, consK-Vinc: of 
perfectly elastic materials, is half as great as that of a body 
supposed to have fallen ^'lom the given point to the.base 
of the modular column of the tube; and that tlie^height of 
this column is such, that the tuln* would be extended with¬ 
out limit by its pressure : conse<|uen^ly it must be greater 
than the height of a column equivalent to tlse pressure 

F 2 by 
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Prestiure re« by which the tnW is barst. Now it has been ascertained 
?he^orotids of pressure, required for bursting one 

s of the carotids of a dog, U e^dal to that of a column of 

water one hundred and ninety feet high; nor does he re- 
mark,, thajt^be artery, was 'trery: materially dilated jHand 
duptiug from this height the ftre feet, which eacpt^s the 
actual pressure in the artelries .of'a dog, the remiiinihg^dne 
hundred and eighty five feet will give a velocity of at least 
fifty four feet iu a second, for the propagatidn of the pulse 
in the dpg. It is not however ascertained, that all the 
membranes, which may have- surrounded the artery in this 
experiment, are called into action in its ordinary pulsa*. 
tioa; much less that the force, develojjed by their tension, 
varies precisely according to the general law of perfectly 
elastic bodies; but this mode of calculation is still amply 
sufficient to make it probable, that the velocity of the pul¬ 
sations, in the larger arteries, must amonnt to ‘at least forty 
feet in a second, although some very considerable deductions 
must be .made, on account of the resistances of various 
kinds, which cannot be comprehended in the calculation.' 
The artery The artery must not be supposed to subside, immedi- 

dues not sub- atelv after eadi pulsation, precisely to its original dimeO- 
jide to its for- . ^ j .. a. 

rier diraen- sionsi smce it must remain somewhat fuller, m order to tup« 
sioos uumedi- p|y capillary arteries, and the veins/ in the interval 
between the two successive pulsations: and in this respect 
it differs from the motions of a wave throtigh a cannU v^hich 
is open> on both sides: but the diffi?rence may be under¬ 
stood, by supposing a partial reilectlon of the pulse to take 
place at ev&'-y point whero it meets with any resistance, 
which will leave a general distension of the artery, without 

any appearance of a retrogade pulsation. 

» / 

t ( * 

{To be concluded in our nexu) 
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■ V ..vm. ' 

7 » ^v, , ^ , • 

JE</to»v/rc^.jDr..WlLLiAM RoxBDBGft, qfCaleuita, to Dr. 

•,j'C. "TAiri.oE, Secretary W the Society of Arts, ^c., on va- 
^riouf Ntflural Productions of ike Ea^ Indies*. 

'm > * ' ‘ ^ 

My beab Siit» 

•wj ' • 

J[,T mU give you pleasure to loarn, that T ‘and my family 
arrived at Bengal in very good healths I have not had 
much time to prepare, any kind of communication for the 
Society, but ^all not be idle. 1 trust that T sltall by early 
conveyance receive your letter from Dr. Hunter, the Se¬ 
cretary of our Aaiatic Socn?ty, to accompany the copy of 
the Transactions of the Society of Arts, Tell me what is 
thought of the extract of the gaub, or tannin, t sent you or tannin, 
prepared from the. fruit of diospyros glutinosits, or rather 
embryopteris glutinifera, Coromondel Plants, VoLI, No, 70; 
yem know you were only just put into a way of getting it 
from the India house, when I left you. 

I, propose to get Mr, Cowper, the surgeon of the ship we ^ 

came^ut in, tpearry thi8,and a sample of the fibres of No. shrubby upc. 
3 of my |u»t communication, on the Comparative Strength “®* 

&G. of the Plant called Calooee by the Malays, see Vol. 24 , 
page V 48 t* I can cultivate this plant to any extent, as it 
grows readily from slips and cuttings, is perennial, and yields 
three or four cuttings, or crops, annually; but the cleaning 
of the fibres from the glutinous fleshy exterior coat, with* 
whidi they are covered and intermixed, is oncommonly dif¬ 
ficult. It has been simply scraped oif in the sample T now 
send you, which I think j ou m«y presenf to the Shitty, 
though I fear this letter is written in too great a huri^r for 
their attention* 1 beg of you to try to procure me* all the 
information you can relatjve,to cleaning such fibres. When 
the shoots are cut, the bark peels oif most readily, but no 

* Trans, of the Society of Arts, vols. ^XVI and XXVII. 

•}• See .Tournal, vol. XVI, p. 226, 22^ 
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kind of washing, coction, or raoceralion, that I hare yet 
been able to think of, is of any use in cleiiwing or freeing 
the fibres from the exterior coat; the bc'st way I have yet 
tried is scraping off this eoat. as they do the pulpy part of 
the wild plantain, or abaca at Manilla; see Annals of Bo¬ 
tany, vol, 1, p. 300 ; Inu «uch a process will, 1 fear, be too 
expensive for calooee hemp, though I know it is much 
str«*"?er than any thing of the kind I- could ever procure 
from ’hi plantain tree indeed next to Jfee/ee; this fibre is 
the strons'-est vegetable fibre known to roe. 

Hemp from it. ( have pot up two small samples of the calooee hemp. 

No. 1 is prepared as before mentioned, by scraping off the 
exterior coat as soon as the bark is polled olf. This has 
been cor and cleaned within these two weeks. No. 2 is the 
bark peeled off and dried in that s^ate, and is about one 
year old, consequently done wliile I was in England. No. 
1 seems to me to be os clean as the generality of Eussian 


hemp. Pray let Lord Dundongld see this substance, and 
make roy best respects to bis lordship when you see him; 
he may be able to advise roe bow to proceed in cleaning it 
in the first instance. 


Orange dye. 


Gum kuteera. 


I 


Keraember me to Dr. Bancroft, and tell him I have not 
forgot the orange dye, washuutagonda, a powder procured 
from the outside of the capsules of roy yottlerk tiactoria; 
I must procure it from a distant country, 

I have been this instant looking over the twenty-first 
V'oiutue of your Society’s Trausactious, and tliink it may 
be agreeable to you to know, that ilic trce wliich yields the 
gum hutfure.) 423 , is iny stliiculia vttENS. fScc 

nCoi'oitifsrjJiel Plants, Vol. 1, ilto. 


1 ara, &c. 


Scpt.^0, 1807 . 


W. ROXBUIlGli. 


‘My Dear Sir, 

Smee I wrote to you, on the 20th of September, by the 
iarjeon of the Baringr; who carried for you samples of the 

Malay 
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Malay Iwirnp, called calooee, I liave received your letter of Mvrobalan * 

the 7 th of March, iiiieuded to overtake me at Portsmouth, 
aitd 1 thank you for the pains you have taken about my 
niyrobulan galls. If tlie value of them is, by this experi¬ 
ment, asuertaiued, l^thalji the less regret the great loss I 
have sustained by them. Vou will be able to learii tins 
from Mr* Desanges, and let me know. 

You have now learned how^ to get a treasury order for Extract of the 
any thing I may send the .Society, *I shall tluTctorc be en- 
couraged to trouble you oftener, and just now wdlh four 
pounds and a half of the extract of gaub, fruit, (embryop- 
TKRIS GLUTfNiFERA, Coromandel Plants, VoLI, ISo.lOj, 
which is at thivS instant in perfection, and the extta* i is 
made with cold water. The former, which by tlte aboi c 
mentioned letter I leary you were about to receive, was 
made with hot water. The fruit to make this ({uuntity of 
extract, four pounds and a lialf, cost sixpence, and the ex¬ 
pense of making may he as much ; this information will 
the better enable the Society to ascertain whether or,; Jiot it 
can be useful to tanners or otjters in Tluglaiid. The rate 
of freight you can better determine than 1 can here. 

Tire little box is not<]uite fall with the extract. I have CalooecUemp. 
filled it with calooee hemp, the produce of the seeond cut¬ 
ting of the same plants in two months, so I may safely 
conclude four Crops pr cuttings may Ireliad annually. 

I am, &C. 

W, ROXBURGH., 

A'w. 3, 1807. 

My dear Sir, 

To convince yon, that I have not forgot the Socie.^^ nor 
you, 1 send you, alnivc, copies of two letters which 1 
liavf: written to ycni since my return to this place. 1 also 
enclose a letter from the Secretary of the Asiatic Society, 
to eoaviiiee you that I have been a fait .fal a^'cut for Esta¬ 
blishing coiineeiious between the two Societies. 

If you value our labours as w'C do ourselves, the original 
Calcutta price of each volume being*fifty rupees, or Ir-df 

crowns. 
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^ownsy yptt will also see we have not been in^sible of the 
attentions of the Society of Arts. 

Bnn hensp. j gm uoj relaxing in my pinrsuit after substitutes for 
hemp and dax; some more experimenta are beginmog, 
and«are very far advapced^ Which promise wccesst, that is, 
cultivating pur sun or,Indian hemp, during the^dry season, 
as practised at or near Bombay, and at Malabar, ^whore 
their sun or hemp has been reckoned in. London equal to, 
if not better, than the best Russia hempt 

Canvas is now made here in very large quantities by 
two or three clever Puroppans, from the common sun plant 
of this country, of so very gopd quality^ as to have nearly 
superseded Rnglish canvas throughout India. Thi§ is gain¬ 
ing a great point, if England should ever be pushed for the 
raw material, as the freight of canvas from hence .to Europe 
will be trifling when compared to the freight of the raw 
article. 

I was told iti'En^mid that lignum vitm was homing 

scarce|atid’dear. J am inquitiug after a substitute, but Kir 

therto-^thout any pointed success. Should' f meet with 

any kind of wood, iJiat promises well, 1 will srad the Stor 

ciety a specimen, and another specimen of a kind of very 

Elegant black beautiful elegantly veined black wood for furniture^ called 
veined wood. 

\ ^ t I • 

Irernain, yoUrs, yay sincerely j 

W. ROXBURGH. 

' - ^ .<»' . I v 

^oienie Garden, neat Caletdia, ' ' ■ s 

Feb 9, 1803. . - : ‘ 


Lignum vitx. 


< . . 


Ecsir* of vale- 
na liitlica. 


Electric by 
friction. 


M}” dear Sir, ' 

. ^ $mce my last, of the pth of Fehraaty, tliis year* I have 
got some larther matters tp coramuaicatc. . In .the. flmt 
place, this will be accompanied,by a sample pf the rein qf 
< he large Malawi tree, called by botapifts,t?n/ew 
It appears to me to resemble amber more-thnu copab,, .Jt may 
perhaps be vgry pure copai, and in tjda ,8^^, like amb^ 

* No. 1^64 of m> drawings of Indian flantsi ssatm ibe Court afBj. 
rfctors. ^ 

when 
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when rubbed on papier, us T have this inomerit tried it,'exhi¬ 
bits electric powers, by attracting ' srttatl bits of jpaper, fea- ’ , , . 
thers, &c* I however do not mean to point out its qualities, / 

blit rather send this sample for Wotmation^ requesting'you 
to get 4 t examined by ^Urae well-quatifiM persons, and let 
Ine hnbw the^yestik: ■ Lttrge ^iluAtities may be had in iliis 
cdiinky to send to Europe,* if it is ’ fouiid useful, and will 
Rpswef in price; - 

, Tjipre i?, brought annually Irom. Muscat in Arabia to this A similar resin 
market eonsidejahle quan^ties,uf a simitar resin, tinder the fwambcr. 
Pmian name ifh^ffh signikes ambers some ot' this 

1 have alp the,plqasttj(e,-tQ< se^you, and also.,beg to be in- 
ibruietl of it§ iiaturc-and quatiti^^f. The purest pieces ace 
susceptible of a hne pplish, and are here out into beiids aod 
^prnuments, which are nmeh^.wom by the. natives as well as 
European ladies. I once saw a very ^^tiful string of these 
bepds.^nt„to England under theof atnbet bends. 

J.P'he ufiost beautiful araber-colonred pieces are tH^^rethe 
in<^t valuable,, and are sold for about a shilling thje pound by 
petail in the bazar. The less pure pieces and thegreen- 
£olou|red are at a much lower rate. My correspondent, 
whp resides where the .tree, grows in the elevated lands of 
Malabar, sent me chiefly green pieces, thinking,, no doubt, 
they were the beautiful, aud wopld therefore be the 
most acceptable. 

'» t . # ^ . 

In the 9th volume of the Researches of the Asiatic Society oiibanuni* 
at Calcutta is a paper on olibanum, by Mr. Oolebrook, the 
president; some of this article,^ which he was so good as to 
give me to send to the Society, will accompany this letter;* • 
we both wish you would get it examined, and favour us with 
an account thereof as early as possible, particularly if seiz¬ 
ing it to'Eorfdhri for'feiile can answer any good purptfi^,' I 
have not j’et got ahy thing which I think will answer for 
lignum vitde, norhave I yet got the log of black w ood (seet- 
saul. Hind.) mention^ in my last letter. In the same parcel 
with ^our three specimens above-mentioiied, I have pui one 
of the rekin indicut and one of olibanuih, fortlfe 

Company’s Museum, which I request you to send with my 

compliments 
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complimenta to Mr. Wilkins, when you can fnrihbh hioi 
v-ith an account of their jproperties. 

I remain, my dear Sir, 

Yours very truly, 

W. ROXBURGH. 

CalcutlOf J}*ril 8, 1S03, 


My drar Sir, 

FeTCTbark, Aiuos inlorina^me, that more of my fm'r hark is 

wjuiled, 1 mt'au the swietenia febrifugii, (see (Coromandel 
Plants, Vol. 1, page 18, tal>. 17,) of the properties of which 
1 gave you particulars in March, 1 ^06. 1 am sorry it is uot 

in rny power to send any from'hence at present, as I have 
none by ine, and the tree, grows among mountains many 
hundred miles from hence. I left some when in EuglAnd 
with Mr. Salisbury, at the Botanic garden, Brompton. 

Ciu jcAy ga'.ls. 1 wish to know the real value in England of the caducay 

galls, o;u* of the most useful dyeing drugs known in this 
country, and of which a particular account is given in a let¬ 
ter of mine, inserted in the 23d volume oi'the Society's Trans¬ 
actions. If the Mediterranean trade should be obstructed, 
this article would be of gnnat service in dyeing the manu- 
iiiclurcs of Great Britain, and particularly in the Turkey 
fi'd dj cu;H»n cotton, as |i valuubhi substitute for the Aleppo 


galls. 


O.av 




I ha\c atj:i«i got the orange dyeing drug, called wassun- 
^tngunda, for the Society, ami Dr. BaucrofPs experiments; 
it is u powder found on the aeed-vesaels of uiy rottleria tinr~ 
tortes. See Coromandel IMants, Vol. If, No. 16'S. 

h'^ve proeutx'd a tog of tlie hard black wood fseei^saulj^ 
and nave shipped it iti the Georgina j>arket, (Captain Leigh, 
to be tlellveved to Mr. Wilkins, the Hon. Company’s Mu¬ 
seum-keeper. If is rec koned, the large-'t and most durable 
wood of tins count ly ; but still I fear it will be too to 
he a good substitute for lignum vitm. ■ * ' 

The wasointrgundft I have also sent under cover to Mr, 


Wilkins ; he will no ((oubt soid it to \ou. 

< 


\’ou 
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You will receive from me soon a cortecti^l copy of all my 
foiTuer experiments on indigo^ with explanatory drawings. 

On lay departure from England, 1 left with you somt* papers 
on various subjects, they may contain some matters deserv¬ 
ing notice, when j^ou have leisure ito arrange tltem, as 1 left 
them in a rough, unconnected state, having not had time to 
put them in .order. 

I mentioned to you in England, that I had frequently Seeds pre¬ 
sent the seeds of vegetables from fhe*East Indies to London, 
enveloped in thick mucilage of gum arabic, w'hich was then 
siiffered to (5,- with th^ seeds incorporated therewith; in 
this mode the vegetative power of the seeds is well preserved, 
it being necessary only when, they are to be sown, that the 
mixture of gum and seeds should be put into wafer, which 
w ill redissolve the mucilgge, and leave the seeds in a state 
ready to be put into the earth. 

In consequence of the difficulty which subsists in tl)e 
carriage of plants from England to tlie East Indies, ‘l have 
enclosed some directions for preventing the accidents, 
which have hitherto occasioned great losses in their convey¬ 
ance. 

1 arn, iny dear Sir, 

Yours verj- sincerely, 

W. KOXBUllGII. 


4 

Directions for taking care of growing Plants at Sea. 

Particular care, if not placed in a cabin, must be taken, f»>i 

that they are kept covered during stormy weather, or such taking care o' 
as raises the least saline spray into the air; for the chief 
danger plgnts are liable to at sea is ocaisionod by the ^alin? 
particles, wdth which the air is then charged: these, falling on 
the plants, quickly evaporate, but leave the deadly salt be¬ 
hind ; every care must thei-efore be taken, fo guard against 
salt w'^er and the spray at sea. During moderate weather, 
it will be proper to keep the boxes open, for plants caniiot; 
long exist without air and light, also during mwlerate rain, ’ 
which is much better for plants thaiiiiwater from the cask^ 

but 
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Root* and sue- 
«uleut i>lant.i, 

Seedti. 

Koots. 

• • 


Cirmt$ ad- 
vaut3seuu^ly 


but toct miMjh' moisture is more* dangerous dian droughts: 
Whejn the weather is dry, it will be uecessttry to give th^ 
a little ,freidi water now^and then, the fx^iods and qaantity 
canimt be jiointed out in any inductions'the state of the 
weather must betheguidq. " ■ > * . . ■ 

Directians where to {since the chests cahttot #eJl be giv^, 
as that will in a great measute^epend on the size, strueture, 
icc. of sthe ship,, In opr Indiamen, round the capstan: oh the 
quarter-deck seems the best on many, accounts^ Th6 greatest 
danger in such a situation is while'the deck is stashing in 
the mornings, the bpxes must then be shut, and Cof a‘ed with 
a piece of canvas,‘or Something to prevent the salt water 
geitirjgiin between crevices,' - ' . ’ . 

When plants from a cold climate get into a warm one, 
tliey shoot most luxuriantly, and often kill or choke one 
another; the longer shoots'must therefore be frequently 
shortened, and,as many of the leaves thinubd as will give the 
rest air and mom. Insects, particularly caterpillars, often 
make their appeamace abotit the same time, they ihust be 
carefully picked otf. 

Baskets with roots, (such as potatoes, ^c*) or succulent 
plants, may be hung up in any cool, airy place, such, for ex¬ 
am j/le, as the projecting part of the deck which covers the 
wheel in our Indiamen, or htmg over the stern, but in that 
case thej- must be covered with a tarpaulin or painted canvas., 
Seeds ought to be k^t in a cool, dry place, and never put 
below in iheg'uii-roorai%old, or lower deck. 

Kools ought to be packed in dry sand, after being mode- 
r-rtdy dried, and despatched la ship that sails about |he 
close of the year. 




IX. 


CuU^aiioH.of Poppif^milh €arrof:si^» ■ 

In some parts of Germany poppy and carrot seeds ate 
sown together. Oft Oght soils die pdppy bronoheef out but 

* Suaniors PJiyeicO'>4oonora. Oct. iSOS* p, 2Di. 

little. 



ON ]^EEP1N»>FS«TIT ;TE£B9 IN VIGOUR. 

and its roots are scarcely sheltered firora the’ strong cultivated with 
heats. Thoeari^ covers these roots with i1» leaves, and prc*« POPP^®*** 
serves Ih^ drought, by rctaiottig the .moisture in the 
ground at the same time it allows the poppy to enjoy the 
sun and air freely; and cannot injure it ia the ground, as 
its-rOot atrihes perpendicntarly downward, while that of the 
poppy iwmi.des near the surface. Iiv tins way the produce 
«f the ground ia^oubled. An expef;iment shows, that the 
poppy is not injured,either in the quality or quantity of its 
produce by this practice* ‘ r * 

Carrot seed was sown in the intervals j^tween the poppies Calculatioa of 
on a quarter,of an acre of,land. The harvest produced 3 
simmers {near? bushels] of poppyseed, from which were 
expressed 13 quartsof.dear and well favoured oil, and 21 
pints of thicker oil. Tbe«fi>nner, at th,e current price of 
3b kreutz. [Ir. 5d*]; u ^part, aiid the oil cakes, at 3 kr. [near 
1 i4‘Lapiece, fetched 40 fl. .42 kr. This is ex-, 

<.,hisive of the thick <»!, the carrots, and the tops of Ihe car¬ 
rots eaten by the cattle as fodder., " ' 


. X. ' ' , , 

Me^od qf preserpir^, and keeping in Vigour Fruit Trees 
planted tn Opcharjds or Fields*- 

It has been observed, that the num.|rQus roots of the herb- Herbage inju* 

age growing round fruit trees, recently planted in^fields and 

V,,« . .... . * 1 . ' ; J p ' ' roots of young 

orchards^ are iniunous to the vegetation ot these young f,uii tr«es 

trees; and their fruit ;s smaller and inferior in quality,*In ^ 

proportion to the quantity of the herbage that covers tlieir 

roots.,. This is particularly the. case, with peach trees. In 

Germany, to prevent this, they surround the fresh traps- prcventwl by 

planted trees with the refuse stalks of flax, after the fibrous 

part has been taken off, spreading it over the ground as far stalks. 

as their roots'extend; and this gives them stiffprising vigour. 

No wej^s will grow under this flax, and the earth remains. 

fresh and loose* ' 

This experiment has been tried'on an old peach tree, Ian- This k-v-v—j 

* Soniunt’s Riblioth. Physicq-.ficonom.',Sept. '1808, p, l6l. ' • 

g'.ii‘filing 
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tlicTigoiir of guiihing in an orchard. Refuse flax stalks were spread at 
old trees. enough round to coyer all its roots; when it 

soon recovered its strength, pushed out vigorous shoots, and 
was loaded with larger and better fruit than before. 

Deid leavfs Thc leaves of trees falling in autuiun may be employed 

purple. the same way with advantage; but dry branches, or some¬ 

thing else, should be laid over them, to prevent their being 
blown away by the wind. The leaves of walnut trees appear 
to produce the best effect. 


analo^oiiKto 

OXlgffl, 


New ccjni- 
pOUH'ls. 


SCIENTIFIC NEWS. 

'T’ 

Hecea'c disoo- J, 11E substance of the late discoveries commanicated by 
vcties. Professor Davy to the Royal Society is as follows. 

Oxlmuriatic 1* That the oximurmtic acid i^a simple body, belonging 
to a class, in which two bodies only at present are known, 
this and oxigeu. 

analo£:onsto 2. That like pxigen it forms bodies, which are either acids, 

oxigt-fi. analt^oas to acids, or oxides, by combining with com¬ 

bustible bodies. 

Muriatic acfd. 3. That hidrogen is the basis of the muriatic acid, and 
that oximurialic acid is its acidifying principle* 

New ccjni- 4 . That phosphorus, sulphur, tin, arsenic, &c., by rom- 
pouH'.,. billing with oximiiriatic acid, form substances analogous to 

acids, which have the power of neutralizing ammonia, and 
probably other alkalis, and of forming combinations with 
other compounds of the same class. 

One analogous S* That phosphorus acidified by oximurlatic acid forms 
tLi an earth. a eompmflid with ammonia uot decHDinposable by a white 
• * heat, and having chaiactors amtiogous to an earth. 
Compounds of The combinations of oximu viatic acid with inflammable 
oxjtnutiatic bodies offer object'^ of investlgatjon of a perfectly novel kitiJ, 
antibgtnis to, and scarcely less interesting than those belong¬ 
ing to the com bin aliens of oxigen. 

More than one *1 cljeimsfs of the phlogi+,ric school supposed only one 
acid.f)rmg iirinciple of in flwtnvnabiiilv. Lkvoisier, in his beautiful cc- 

tijIKtplc. ' . . • “ 1 • 1 t ■, 

neralt/alion, witf? acquainted with only one acidifying prin- 
*ciplt’, or one principle which I'endered bodies soluble: but 
there is actually another known, viz. oximuriatic acid; and 
"it is not iiupohsible, nut others may be discovered,' 


oxJinutiatic 

sc;d. 


f > iiuiplc. 


London 
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JLondon Hospital. 

13r. Buxton’s lectures on the practice of medicine, will Medicallec- 
l»e commenced on Monday, the 1st of October, 

St. Thomas's and Guy's Hbsjnials* 

The autumnal courses of lectures at these adjoining hos¬ 
pitals, wilt begin the first week in October; viz. 

At St» Thomas's. 

Anatomy and the operations of surgery, by Mt. Cline 
and Mr. Cooper.—The principles and practice of surgery, 
by Mr. Cooper. 

At Guy's, 

Practice of medicine,^ by Or. Babington and Dr. Curry, 

—Chemistry, by Or. Babington, Dr. Marcet, and Mr. Al¬ 
len.—Experimental philosophy, by Mr. Allen.—Theory of 
medicine, and materia medica, by Dr. Curry i and Dr. 

Choimeley.—Midwifery, and diseases of women and chil¬ 
dren, by Dr. Haighton.—Physiology, or laws of the ani¬ 
mal economy, by Dr, Haighton.—Structure and diseases of 
the teeth, by Mr. Fox. 

N. B. These several lectures are so arranged, that no two 
of them interfere in the hours of attendance; and the whole 
is calculated to form a complete course of medical and cltirttr’^ 
gical instructions. 


To Correspondents. , 

My correspondent R does not seem to be aware, that the' 
heights of the barometer are not taken at the same time of 
the day by Mr. Gilpin and Mr. Bancks, 

It does not appear when Zahn’s experiment on liie'rfcdia- 
tion of cold was made, from the account of Prof. Kries, 
who only roentiops it incidentally ; and 1 have not his works 
to refer to. I do not think it necessary theieforc, to coj.y 
from Mussebenbroeek the account of a similar experimeiit 
made by the Academy del Cimento, and publislied in iheTr 
transactions for l667- 

Mr. Knight’s paper is necessarily deferred on account of 
the plate. 
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On the JS^ectric Cohmn md AeH$i Eleetroioope. By 
J» A. Pe Lvc* Eifg. P.R. S. 

The pvindpftl result «f my pEper on the An^yeis of the Galmnuoi 
Gahamie Pile bait to show, that by this instruinent, in 
which Sig. Volta has so much cxtegcled Sig, Galvaoi’s hrst electricity by 
4tsoovery of some physiological effects produced by two V***^’* 
associated metals, we have been really enabled to deter* 
tnino whence proceeded that action upon the animal eco¬ 
nomy. When these effects were dibcovcred by Slg. Galrani, 
appearing similar t") the $hoek produced by the Leyden vial, 
they pointed out some action of the electrw Jtmd: but whca 
1^^ Jlfuiii acts thus upon our oi^ns, it is also manifested 
by electric motions and by sparks ; whereao not ev^n the 
ffrst of these signs appeared in the gakanic experimeKts. 

Therefore tbe action of the electric fuid m these first phe- 
mMoaieiHi might for ever have remained doubtful, had not 
Slg. Volta, by the intention of his admirable pi/e, increased 
that action, so as not only to be attended with electric mow 
tictti and eparla, but to produce some ehemkyl^ects known 
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ON THE ELECTILIC COLUMN. 

But there reroaioed a great question. These different 
effects had before been produced by the eiectHc Jhtid only 
when it was arrived at a great density; while the pih pro¬ 
duces the same effects with so small a quantity of thejfiMid, 
as to be often hardly sufficient to move the gold leaf elec¬ 
troscope. This has been the object of the experiments 
contained in my first paper, which have manifested two dis¬ 
tinct eflects in the pile: 1. A motion of the electric fluid 
produced by the associatSon of two proper metals, independ¬ 
ent of any other effect: 2. A. modification of this small 
quantitjf of fluid, on pen’aciing the pi/c during the 

calcination of some of its metals^ A distmctloii first shown 
by different dissections of the pile, and afterward directly 
proved, by producing an instrument, which regains the elec¬ 
tric efri cts of the pile by the association of two metals, wdth- 
ent either its chemical effects, or the shock. 

This new instrument was to be distinguished from the 
galvanic (or voltaic) pile; therefore, in my second paper 
delivered to the Koyal Society on this subject, I named it 
electiic column, as being a spontaneous and permanent elec¬ 
tric machine; and as it manifested also, by changes in its 
electroscopes, sotne variable influence of the electric state of 
the air, this new effect was to be expressed by an additional 
nuuie. It is different from tire indications of our former at- 
mospUric electroscopes, such as elevated conductors and 
kites, which inform us only of the comparative states of the 
stratum of air that they attain, and of the air at the place 
of observation; without any itidication of the changes in the 
iaiter, probab’y connected with some pheuomeua, which 
wc ob'serve,* without knowing their cause; and as the elec¬ 
tric column seetned to promise a method of discovering 
these changes, I named it also aerial electroscope. 

Such bad be^n the principal object of my second paper 
],rouiiUted to the Royal Society ; it was only iji its nascent 
state; but as 1 thought it worthy to be taken up and tbl- 
iowed by other experimental philosophers, I would not 
postpone communicating it to the public till it was more 
advanced : it has not been published in the Phil. Trans., 
aud as 1 have since carried it farther, 1 shall here treat it iu 
a different omnneiv three.parts: the first 

- will 
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Will relate to, the electric column^ considered only a$ the 
electric e^eien<^ in the pile^ divested of either chemical or 
physiological etlWcts^ The second will explain the difficulties 
which 1 have encoantetvd ia attemptioff to bring- the instru¬ 
ment to its desirable function as aerial cleciroscopCy and the 
point which I have attained in this new kind of meteorologi^ 
cal observations. And in the ihirdt I shall offer to the at¬ 
tention of the natural philosopher, some meteorological ob¬ 
servations, which show the iinpovtaftce,^ in every branch of 
experimental philosophy, and especially in chemical theo¬ 
ries, of forwarding the observation of atraospheric’pheno- 
raeiia. 

PlRTi. 

On thejBlectrie Cohitin: 

I have explained in the first paper my system concerning Cansc of the 
the cause of a motion ,bf the electric Jluid, produced by the 
properties of two associated metals; and as all the circum¬ 
stances attending this motion are’charaeteristic of its cause, 
this connexion will be here my principal object 

I shall begin by some experiments under the same form 
as Exp. 4 in the former paper, in which the brass tripods 
were placed between the two metals, and these groups sepa¬ 
rated by pieces of wet elot/u In this first dissection of the Electrlf and 
pile, both electric and chemical effects were produced, the 
latter on account of the water contained in the cloth ; and 
I wanted to know what would be the consequence, in the 
same arrangement, with respect to the electric effects of The chemical 
suppressing the chemical ones, by a dry mtermeSiaiy sub- 
stance. For this purpose, I substituted for the silver plates * 
and the wet cloth of the fbnner experiment pieces of Dutch 
gilt paper, placing the brass tripods between^the zuic plates 
and the copper side of the papers; and aftci having found, 
that 40 such groups could be contained, in each coluiun of 
tlie frame described in that paper, forming in the whole 80 
groups, I made the following experiment3,^ ? 

Exp, 1. In order to judge what would be the effect of Exp.l‘.> 
interposing the brass tripods between iht metals, I first 
mounted the 80 groups without them,#od observed^he de- 

G 2 gree* , 
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gree of divergence of the gold haves at both extremitiet. 
J}rg paper not being so good a tmductor as doth* the 
electriv effects were not |0 great as they would have been 
with the latter; but they were sufficient for tny purpose* 
1 kept this apparatus for some days, observing the diver* 
gences in diffirrent parts of the day* and the greatest, 
which happened to be at the xme side, was of 0*3 of an 
iuch. 

£xp. £xp, I then placed the brass tripods between each 

tine plate and the copper side of the papers, the paper side 
of wliich separated the binary groujis of metafst as did the 
wet cloth in the former experimeot; the electric effects re¬ 
mained the same as they were in Exp, l, without the irU 
pods. 

It came then into my mind, that the tripods, being of 
brass, might alone produce some effect, with only plain 
paper to separate these groups of siuc and brass} but the 
latter having but a small mass^ the transmission of elecirie 
along the coltmn could not but be skmer; and this 
was the very reason which determined me to the trial, as an 
experiment that would also relate to the cause which renders 
r fleet of the the column an aerial tUctroscope% this cause is the action of 
the ambient air, the immediate effects of which are, to 
lessen the state of one of the extremities, and the 

negative state of the other, according to its own electric 
state; and more slowness in the motion of the fiuid giving 
more time to this action of the ambient air for diminishing 
tlic electric indications at the extremities of the column, these 
symptoms were to he smaller* This therefore induced me 
^ ^ to make tlie following experiment* 

Exp, a, J ineunted the column with 80 groups com* 

posed of zme plates with only the brdss tripods, separating 
them;vith luecnsof writing paper, and I kept aUo this co- 
Imdh for some days, observing the electroscopes at its extre* 
tnities i they had the same varii^tkms which I hud before 
observed, but very small, and the greatest divergence, which,, 
as it IS commonly* was m the middle of the day, did not 
^sxcecd 0*1 of am inch* 

Slown^s# of' I now come to that shwnese mentioned above in the 

th^monoofi etectHc jmid produced by the property of the 

column. 
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eolunftt which beiu^ attpihuted to a Jtiiid koown to possess, thefluidmth* 

in the pwpet souse, the swiftaess ol' hghningt must appear 

a paradOE. Bapldity of motion certainly beloni^ to the 

electric JiuH, wlien dartia^ in a torrent \ but the electric from its ten- 

matter, of which it is comi oted, has a tendency to adhere 

to all bodies^ air included; and it Is tliis very property, as 

eEpkined by Sig. V6lta, whuh occasions the electric mo» 

ttonsy when the/«<V, tending to move by a rupture of its 

iqu&ihrium, is more reluctant to be separated from the 

body which possesses it, then the latter to follow the/«id 

in its motion. 

The etfect of this tendency of the electric fiuU towards Analogy 
bodies, in retarding its matiaa within the colamn, is analo- 
gous to an effect observed in water. When mter is kept in 
motion in a chaunel by constant supplyi it li seen to take 
its course in the middle, leaving behind the particles re¬ 
tarded by their tendency towards the sides, which is de¬ 
creasing Kb the dibtance increaHes. But the aiiaWgy more 
direct, when ipater is confined iu a pond, beset with aqua¬ 
tic pknts or other impediment; for the motions impressed 
on that water at one side of the pond, though continued, if 
small, are but elowly and seldom compteti/y communicated 
through the whole space. The case is the same with rc>,pect 
to the electric^ fluid set m moim by the property of the co* 
iumn, not only when confined within it, but when a current 
is produced; which effect Will be shown by some c*pen- 
mentst after I shall have explained some parts of the figure 
annexed tti this paper* See Plate 11b 

The dimensions of thi*» fl^ure are half thoSo of the ori- 
«inal: it coubiste of many parts which I shall successively i ii;e plate, 
desenbe, beginning by those which relate to my present 
object: its fundamental parts are an electric cokmut with its 
electtMcopes, The former is r&pt«eeuted at A, B, supported 
borizontally cm two pillars h h consistiog of solid ^ass 
rods foveied with sealing waiSf or with some otlmr insulat¬ 
ing varnish, and fastened on the wooden base 2, 2, by fe¬ 
male screws underneatk The column, itself it composed of 
600 groups, formed of «i«c plates <)*7 inch diameter, ai4 
equal pieces of plain Vuich gilt paper i the copper side of * 
which being Jturaed towards A, tins iasthe p«$itm extremitv 
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Thi'i column 
too powerltil 
■for !)0!i(e«xj)e. 
rimen's. 


of the column: and as also, in every group, the paper itself 
serves only to separate the hinary gfonps of zinc and copper, 
the latter'being in each of them on the side of B, this is 
the negative extveihity. The groups are contained between 
three glass rods, covered with sealing wox melted over them 
while hot, and fixed in holes of the brass plates A, B, 
where they have been introduced vi?hile the plates were hot, 
and the holes filled wi^ sealing wax. These bra|-^ plates 
have in their lower part a pin, which enters freely lifito the 
.brass qpp at the top of the pillars 1,1. At the extremities 
of the column are screws 3, 3, formed on the outside in the 
shape of loops: they serve first, to press the groups between 
the glass rods; and besides to produce, by brass wires 
booked in their loops,, the communication of each extre¬ 
mity with the nearest electroscoppf as represented in the 
figure. 

In general this co/iiiOTn produces too great effects for the 
experiments which T have here in view, as the gold lawcs 
strike tlx; sides of the electroscopes; while there should be 


merely a simple tberefofe, either a smaller co- 

himn must be used, or the time must be chosen when the 
600 groups produce only this effect. 

Exp. 4. , 4. Having observed the actual quantity of dicer^ 

genre ini both electroscopes, when I lay tny finger on the 
top of either of them, in order to produce the cdmmuniea- 
tion of its extremity of the column with the ground, the 
dhergence ceases in it, and becomes nearly double in the 
Slow motion of other. Then taking off my finger, and thus abandoning 
the fit.It!does ^},g cohtty^ io its own operation, the divergences are not 
!naircas«?l'^^^mt«®diately restored to their foriper quantity; it requires 
some time to produce them again, even half an hour or au 


hour* 


This shows a reluctance In the parts once possessed of the 
electric fiutd, to Obey the cause which’requires more of it 
on zinc than on copjfier, in order fo establish the electric 
equilibrium between them, .^ut this concerns only that, 
quantity of ekeirir Jlaid, which the to/u»in ]>ossesses in 
•common with the surroiiudirig bodies’iand the ambient air; 
for at the same tiriie that this quantity delays to obey the 
of the column, ifi^aa insulated bod^, either jpoii/rW or 

negutive. 
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mgatwef but in,a degree which can merely affect the g<^3d 
leaf electroscope, be applied to one extremity, the effect is 
instantly perceived at the other. This again is the same as 
if a stream of water were introduced at one ;Side pf the pond 
of the above ecxaiuple, and an ppening made at the oppo^ 
site side; for a current would be directly plroduced through 
thejpond. 

JSap, 5^^ After Having disturbecl the state of the diei?rr Exp. 
gences at the extremities of the cd/bm»i, by placing a finger 
on one of them, the inpde of feprodncing speedily the for* 
tner state is, today the fingers bn both extremities together, 
and remove them at the sgme iristanf : if this last condition 
be really obtained (which is not easy) the original divergences 
are restored. 

These experiments cannot hjave any doubt, that the phe- A fluid set m 

noMiena of the column, as well as the electric part of those “*o*““>* 

of thepi/c, are produced by aset in motiofu , 

^ Exp. (). In tlie same case aa that of the uitove expevi- Exp.G, 

ments, namely, when the divergences are uot too great, if 

one side of the column be placed in communication with the 

ground, the effects of the contact on the other side are so Effect like 

similar to those produced in the same manner on the leaves 

.. rt, leaves i»f the 

of the minma sensUiva, that this conformity of effects seems sensitive plant 
to indicate some analogy between the causes: both contacts 
make the /eaarr fall; they ri^e again, but it requires some 
time. There is an objection against the idea that the phe¬ 
nomenon of the plant is electric ; because in the column the 
same effect is produced, at one side by impi^Hng, and a}, 
the other by taking off", some ekciric fiuH, Thi^i objection, 
however is not absolute, for we do not know alf the actions 
of orgamc bodies on the electric Jluid; but if it ia not this, 
it must be some other fluid, which is acted upon by the 
con^t of the plant. Jn general, we ar§ very little ad^ 
vanced in the knowledge of the subtile agents operating 
in terrestnal phenomenal .and as we cannpt make any real 
progress in this knowledge but by endeavouring to increase, 
by observation and experiments, tlm number .of the pheno¬ 
mena which have analogies with each other in some respect, 
it might be useful to follow an attentive compaiison, at difi . 
ferent times and in differettt arraiigeq|en^^pf circuiitstonces, 

betweiju 
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between the effect* of oontaet on the goM lemt$ of the «>o«i 
lumn, and on the k^mes of the mimoM smntita, and eveo 
contact with difiTerent bodies* 

Stronger proofi. f coOte to greater nymptotna of the motion of the eleetrit 
ia tbe oo/nmn, beginning by experiments, which will 
proi^e what, in the former paper^ 1 have concluded, froin 
xuy theory, namely, that by the cause assigned to this Nto- 
the negative elfect ^oea oU increasing from the sine to 
the eoj^er extremity of the eohma, at the same time that 
the positive effect iucrcasett from the latter to the former; 
and that the electric state of each point of the iubolated colnnm 
is the sum of the correspondent terms of two inverse series 
of progress represented by determined, though in some re<« 
> spects variable, numbers, in a table given in that paper. 
Addition fothe For these experimeuts a t|)ird electroscope h used : m the 
ayparatiM. Jtptre it is seen connected with the middle point C of the 
eolumut where is a thick brass plate with a projecting loop, 
4. This immediate connexion of the electroscope witJi the 
middle point of the eoiunm serves for some experiments t 
but every other point of the column may be made to rom<* 
TBunicate with it, by the interposition of a soft wire held iii 
the middle by an insulating handle, When this is used, 
the communication of the electroscope with the middle 
point is taken off; and, by bending the wire, it is easily 
msde to connect, as conductor, the necessary parts of the 
eolumn with this electroscope* 

7* Mxp. 7« At a time when there are simple divergewt^s in 

the electroscopes at the extremities of the column, if they 
be equal, positive at As knd negtdiee at B, there is no dt» 
pergence in electroscope at 0} this is neutral', which is 
the cai>e expressed in T^e / of the former paper: aud if 
at tin* tiiue any'point Of the coApSin, at a distance from the 
point an ihetnegaHpe or poditiee side, proportional to 
one df the term* of the taftfe, be tiried with the Insulated 
eonduckr, the divergence which It produces will be found, 
as exactly as Oan be expected in such experiments, coi> 
respoodent iq the iftum&er exirrcKBcd in the fable, with its 
i^a. " \ > ' 

jExp 4 «, ' Msp, «.. Tn tWdtuation of tb« eohtm, the states ex- 
fietakid in Tahk 0 mM Tabk III xuay be also observed 
, by 
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by jplacing ntfcpmately its Mtiemittes in commtimcatton mth 
the grinnu^plMit iby K because the metallic A >»ire con< 

commonly tiMjd for tbiA purpose, do -not transmit com- 
pictely such <)mail quantities of fflectric probably ou 
oocooat of some dust getting between the litika, The fol¬ 
lowing are the two cases of this experiment. 

1. When the communication with the ground is made at Divergmeoirf 
B, the eleetroscopc^ai the middle^point C diverges ^copenwin 

thffiff in the same degree as did befoee the eiectroscope at Uic preebeoH 
A; and the divergence of the latter is now nearly^dow/)/e. t«is^****" 
I say nearly, because equal increases in the electric state 
produce smaller increases in the ungwlar motion Of the gold 
leaves in proportion as the angle increases* By using then 
the small insulated eotuluetofi it is foand> that the whole 
column^ (except the very.extremity B, which, communicat¬ 
ing with the groundt is neutral) is in a positive state, in¬ 
creasing toward <1 A; which Is expressed in Table JL 

S. When the communication With the ground is made at 
A, the c/eerric slates of the eolamn are all rever^^ed. The elec¬ 
troscope at the middle point C has now a negalke diverg¬ 
ence, equal to that of the el 6 d»' 0 '»cope at B in the insulated 
state of the column; and ^the divergente at B is neatly 
double, lljen* by observing the state of llie other parts of 
the column with the insulated conduciort the negative state 
is found increasing toward B, from A, the only point not 
negativef but neutraL This is the ca&e represented iu Ta~ 
ble Jit’ 

fn the three different cases above described, the indi* Both Wales of 
cated positive and n*>gative states arc, in every ijart of the 
column^ common to atac and copper. There is no doubt, in wb^niculL 
every binary asbociation Of the metals, that difference be¬ 
tween them which their nature requires; butitisinsensible 
in thdm individually, as it is wbeu they use single; and 
their electtic state, embracing both metals, is determintfd, 
according to their position in the column, by the motions of 
the electric fluid resulting from these insensible elements ; 
and that they follow the laws determined tu my paper from 
the cause asbigned, is verified by these experiments; which- 
demonstrate at the same time, that there are no positive oc * 
negative states belonging to any part of thO eplam (ncr^ 

ctmsiequently 
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Cansse of the 
want of tides 
in the Mediter¬ 
ranean aut^fi^- 
tic< 


consequently of the pi/e) ; i»ince each part may change front 
posifitie to nej^atwet of inversely, according to circumstances^ 
by the different motions inapressed on the electric Jtuid; 
which moimis may be concluded from these phenomena 
themselves, but will be directly perceived in the following 
expe =meut. ^ • 

JExp. g, A necessary condition of this class of experi¬ 
ments is, that the state of the ambient air be such, that 
alternately, at fr acii extremity ot the cu/umiit one of the golfl 
leaves strikes the side of the electroscope, and at last sticks 
at one of the extremities. The following are three different 
cases in these phenomena. 

1. When the stiiktngs are alternate at the extremities, 
these instantasirous communications of the column with the 
ground at each side, by the contact of the gold leaf with the 
tinfoil^ produce in the former a fiux and refiux of electric 
fluid, Wheu the gold leaf strikes at the cupper extremity, 
some fluid ascends ,from the ground into the column, and 
repairs the deticiency this aide; but this additional quan¬ 
tity ol* electric fiui^ in the column occasioning a striking at 
the zinc extremity, the new quantity of fiiid returns that 
way to the gromd. These rises aad ebbs of the electric 
fluid in the column are observed at the middle electroscope, 
but only when some time elapses between the strikings; for, 
on account of the slowness of motion of the fuid, directly 
jihown above, when the strikings rapidly alternate, before 
one of the effects has extended itself in the column, the 
contrary effect begins; in the same manner as the rise and 
ebb of the water are not sensible within the Mediterranean 
.sea and the Baltic, on accouqt of their narrow entrance; 
for before the flux has extended itself some vray up these 
seas, the reflux operates in the contrary direction. But 
these motions of the electric fluid are very sensible at the 
middle point, in the following cas^. 

When the gold leaf comes to adhere at the copper ex¬ 
tremity, thus placing it in ii continued communication with 
the ground, the whi^i,jb*^come move frequent at 

^the zinc side, produce a pulsjkike stream of the electric 
fitid in the column, manifested by the motions of the gold 
leaves in the middle ekctroscopc : their divergence h positive, 
^ ^ the 
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the whole cohimn being now in this state (Erp* B, 1.), but 
they fall in part, when the gold leaf strikes at the zinc side, 
and rise in the intervals of the strikings; thus pointing out 
clearly a current flowing'from B to A, at a higher level 
than ihe stanrlardy ^hich level alternately rises and falls, 

3. When the adhesion of the gold leaf imkes [)lace at A, 
the ar/Hc side; which circumstance, producing u continued 
communication of this side with the ground, renders the 
column negatiae in the whole (Exp. a.); while the gold 
lerf Bi the copper side, goes on striking; a. current of 
electric fluid is also produced, but at a loivn' level than the 
standard: the divergence of the go/d leaves in the middle 
electroscope is consetjueptly negative, and, as in the former 
case, they fall in part at every striking, and rise in tlie in¬ 
tervals; but while in tlmt case they fell by the lowering of 
level of the current, and rose 'when it came higher; now di¬ 
verging as negative, they fall at eveiy striking, because 
some fluid, ascending from the ground, .makes the column 
less negative; and they me again while this fluid flows into 
the ground by the zinc side, and thus prepares another 
striking, 

I have made the same experiments on the motions of the Motii>ns of the 
ehetric fuid within the pile itself; they are more conftibed 
and less lasting on account of the calcination of the metals: Im" 

but the column, being in fact the electric machine of the 
pile, shows clearly and permanently these motions, which I 
shall now follow in the circuit, or when the two extremities 
of the column {or the pile) are connected together by some 
intermediate body'. In this rase the wofion of^the electrie 
fuid is manifested by more or less retardation of its current ,, , 
according to the degree of conducting faculty of the body 
employed. 

For this class of expeninents (see thte fgttre) brassjiooks, Addit onul ap- 
5 and 6, are fixed to the ^mUll brass plates, terminifting paraius. 
the column at t?uch extremity, and against which press the 
screws: these hooks project a little more than an inch, and 
serve for dift'erent purposes. The following experiments 
will relate to the condac/wg faculty of that kind of glasjt 
tube filled with loater, entered by wires on both sides, in * 
which chemical effects are pfoduceif when it is applied to 

tile 
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tlie pile; but with th<* tolttmn, these effect^ do not 
place. 

X^p. 10; Exp, to. Thf tube of the abore kind, which sentet in 
tluH experiment, is represented in the jiguret as suspended 
at the poult Its wne, 8, having & book, held up by a siih 
tbt^ad, which, passing^ over the pulley, 10, descends to a 
thin brass plate, 11, fixed to the base of the instrument. 
This brass piece bends forward at the lop, and the silk, en* 
teringinto a notch of ibis projection, is stopped theie by a 
bead fixed to it. The otlicr wire, of the tube, is hooked 
on the projecting wire, 0. In this bituation of the tube, it 
docs not affect the electroseopes of the columrh they couti<* 
nue to diverge as if the tube were not connected with one of 
them; but when, the silk being disengaged, the hook of 
the wne, 8, comes to rest on the Jbook, 5, of tlie co/www, 
the circulation oi the electric fiuid produced through it be-* 
tween the extremities A and B is so rapid, that the 
«crj§cttce entirely ceases m the e/ccfro^coprv; and it returns 
only, when the extremity of the wire, 8, is again lifted up. 
This shows, that the glasi tuim of this kind are sensibly as 
good Conducioi « ns metals, 

of different conducting faculties of bodies proceed fiom 

Ootiws to Utc- djfforent degrees of adhesion of the electric jluid to them; 
UKitjr. beside this diffcieuce among bodies, there is another, 

whiih relates to permeaMhtt/, All the bodies, wrhieli I have 
tried, are permialk to theicAo/eof tlie dectnc jivddi ex¬ 
ec pt those that can bt tharged; which are impermeable to 
the electric matter, and permeable only to the vector. This 
CharRcd bo- charge, as 1 have explained and proved in 

di€f5, ^ , mj woiks, Cf»nsi‘-ts in accumulating the electric matter only 
on Olio side of the lamhiie nude of these substances, by 
occasioning a pro[K>irtional diminution of its quantity on the 
opposye sul'fkce» wliieb is an operation of thecec/or; and 
the Reason why oflier bodies cannot bo charged is, that, the 
eleetiic matter pervading them, though slowly in some of 
them, no sensible difierenre in the quantity of electric mat-- 
ter can be produced between their oppobite surfaces, 
iaiper* «. Glass in this r^pect, is a remarkable substance, ft is 
imperrmhU to the olettrk matter^ and, being a 
nxivc.aioagIts solid bodj,’, it is ased'fol insulating ptUars in our electric 

apparatusses; 


ttv-iiy. 


CharRcd bo 
dins, - 
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appai^tussi^s^ -but the eleeiric matter moves casil}^ along its 
surface, as i ha^ visibly shown by the Liektmherg Jig^ires 
produce4 bn. its naked sitrfaqe,^ wbete they in a 

little time, wbite.Aey last i^any 4ayb on resinpas surface. 

This ^HbeT^tHJ of c^i^tiipgithe §;A5f^ pillars destined to Vamirfies «ar- 
insulate^with some remi^aus vami:^*; but all these varnishes p«oj»«t- 
are pot equallyfit for tbo .purpose, Md this is one of |the 
objects of the,follow'^ing: pi;«ces$, .asi;,well.as the trial of the 
difierent’con^'qe^ing faculti^.pf other'Jsibdies. * 

Tor i^^ese^experiments^' jdte. bodies to be tried must be Trials of ih* 
reduced ,i»to slips or ro^a^^^.^hich are to be .laid'on 
hooks, 5 and 6, of the in order to observe the ef-dies. 

feet produced on its el^ttmcoj^es} but there are necessary 
precautions to be ps^Jn, laying tbem pu the hooks. For , 
instaime, ip respect iq the with which I shall begin, 

those wbieh have. difierent emducHng fapalties, belonging 
mostly to the vegetable and ammel kinds, when they are 
placed on the hooks .with the J(£«gerr,^ a8,it is almost impos¬ 
sible to lay them on both hooks at the same instant, the end . 
which touches first disturbs the ^mWbrhvi of the ekcttic 
fluid in the column i and I have shown above, that it is but 
slowly restored. Ih order,,, to^ obviate this defect, and for 
another purpose that will JpHow, two brass wire brackets, 

12, 12, are fixed in the front of jthe base of the instrument, 
on which the slips are first laid,, and there taken , up by 
two hooks covered with, sealing wax’, with which they ■ 
are placed on the books of ^ha columm*. I shall give a gene¬ 
ral idea of these trials under the following head. 

Exp, 11. The substances, of this class having morn or u. 
less condiicfing faculty, th^,lessen in.different degrees the 
divergence in the electroscopes, by trahismitting more or less 
electric fluid from A to B, This is a curious kind of ex<« 
periniCnts, but as the particulaira are not here my object^ 
shall relate only one, concerning the physiology of vegeto-.- 
bles, which may lead to others of the same kind. Having 
repeated in presence of Dr. Lind these experiments on the 


different Copduciing faculties of variousbodies, I showed' 

him a phenomenon, wfeich had surprised me. A thin, alip Diflercnca in 

of dealf,,^t along the being applied tW 

there remained butfittle divergence ie, :lhe,^e^^trdfi«Qpes; 

while atUp the .aaine wood, of the same thickness and^ 

breadth. 
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breadth, but cut across the fibres^ produced much less di-* 
loiiiittiou in the divergence, Dr» Lind found probably the 
cause of this difference, assigning it to the situation .of the 
m/nofi# substance within that wood : it does not belong to 
the fibres themselves, since they transmit easily the electric 
fiuid; it is lodged between the fibres^ and thus fbrms an 
impediment to tlie passage of the fiuid from fibre to fibre 
in th«f slips cut across them. 

Trials on the M'hen these experiments are made with the view of tr}’-- 
iiisuIaungjMw-. insulating property td" bodies, still more precaution 

is rei^uived in pUiolug them on the hooks of the columns for 
the bodies lit for this use being fundamentally impermvaKc 
to the electric matter^ their electric state is changed, more 
or less permanently, by frictioni and this in the uitumer 
which I intend to explain in a future paper. As, however,, 
tliey can hardly be handled without some friction, they ac t 
upon the column by their influence (an effect that 1 shall 
show dirc'ctly hereafter), and their insulating property can¬ 
not be observed, on account of the disturbance which they 
produce in the stole of the column Itself. 'I'hese bodies 
thereibre must remain a little ti me untouched on the brackc^ts, 
and be there breathed upon, in order that the moisture of 
the breath may dissipate their electrization ; serving as a 
conductor for their whole surface to the ground, through tlie 
brackets; and when the moisture is evaporated, the rods 
are taken up there with the insulating hooks, and thus ap¬ 
plied to the column* 

These experiments ore particularly useful for a better 
knowledge of insnlation, a point very important in tlie con¬ 
st rvictiou Cf electric apparatusses; for many experiments 
* * fail fur want of a complete insulation; and I do not know 
of any shorter and surer method of trying the insulating 
faenlty of varnishes laid on glass for this puri>ose, than that 
of rfjp’^ilyiug to the column rods of glass coveu-ed with them. 
I shall also give only a general idea of this class of trials 
under the following head. 

tl-vp. IJ. ICxp, 12. it iavory seldom, that a naked glass rod, be¬ 

ing placed on the hooks of the column, does not sensibly 
, *ilii.tiuisby in a little time, the divergence in the electro¬ 
scopes) by transmit^ng aiowly some electric fluid from A 
15: but this is more or less, according to the nature of 

the 
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tiie glass; thetefore these differences may become a parti¬ 
cular object of experiments, conceniing the property of 
different glmses for electric purposes, by comparing the ef¬ 
fects of different rods on the electroscopes of the column ; 
much care being taken, that all effect oi fi-iction be dissi¬ 
pated. With respect to vamisheSt a pro|>er sealing wax 
laid over the glass when hot is the best coating which 1 have 
found ; a rod of this kind produces no change in the elec¬ 
troscopes. But all sealing waxes hive not the same pro- Sealing wax 
perty, and before 1 bad devised this mode of trial, I was 
sometimes disappointed in the construction of the sifiall set 
of electric apparutusses, which 1 have mentioned in th« 
former paper, even in that of the electroscopes of the co- 
/tfjnw, us ilio top of their glass bottle must be insulating. 

The sealing wax reckoned the finest, because it melts more but not the 
easily and spreads more smoothly, is not fit for this purpose, 
its softness being produced by spirit of wine. In general, 
for this essential choice of an insulating coating ‘on glass, 
the column is very useful; for by laying the different coat¬ 
ings on glass rods, and placing these on the hooks of the 
column, those which will be found to diminish the divergence 
in the electroscopes are not completely insulating, and that 
coating must be used, by which the divergences are not af¬ 
fected. 


I come to the impression produced on the column itself. Effects of fric- 

wheu there remains some effect of friction on the insulating the m- 

, . It- -11 sulating rods, 

rods applied to it. The experiments on this object will, at 

the same time, afford a new verification of the cause which 
1 have assigned to the motion of the electric Jluid in the co~ 
lunin (or the pile], by what is called the electric ^nfiueneei 
the laws of which, first really deternained by Sig. Volta, I 
have explained by some modifications of the t'ceior, which 
will be perceived in the following experiments; showing at 
the same time the effect of the ambient air, such as l Tiave 
determined it. The proper time for these experiments is 
also when, from the ele^ric state of the ambient air, there 
is not much divergence in the electroscopes of the column. 

They may be made with naked glass, svh'ich frictUn ten¬ 
ders positioe', and with a glass rod covered with sealing wax, 
w hich tiius becomes I shall •explain the pheno¬ 

mena • 
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mcna prodaoed by: the letter#; bec;eiti 9 e it retain* j.Wjg^er the 
effect of those produced by naked glass are of the 

saoDC nature^ <wly reVen^. ,. 

B»p. 13. Exp, 13. ' A glasfe rod cp?e)r^4;,with vm^ must be 

' robbed so ^eotlj', that* when,appll^ to the eolunait it' only 
TQcrCas^ the divergttice pt the geld leaves at the, negdtivt 
side, tvithout any 5/ri/£iM^,,e1se the effects ivould be confused: 
when it produces the proper effect, the phenomena are the 
following. •, . r, , . 

1. At the moment when the. rod is placed, the divergence 
incroashs at the negative side, and diminishes, or even ceases 
at the p^sUive side. The cause of these effects is, that the 
expansive power of the electric Jlnid is lessened in the whole 
eohimn^ bj- part of it# vector passing tp the negative rod, 
where its quantity is less: qnd as however the equilibrium 
of the electric fiuid in the columrt requires more electric mat¬ 
ter on zinc than on copper t the latter, at the (irst moment, 
loses more of it, bat not sufficiently to compensate the loss 
of expansive power at the zinc side; therefore less electric 
jifttid passes into the gold leaves of the latter, which fall in 
consequence of this diminution* 

‘i. Wi^n a little time, the podtive divergence is renewed 
at the 2 i»C'side, and the negt^ive lessened at the copper side. 
This effect is produced by the ambient air, which, during 
the diminution of expansive power in the colunm, yields to it 
some electric fiuid, especially tq the copper side which %vag 
become strongly NC^atioe; and.thpsthe former c(jfaiYi6rium 
is restored in the column, 

3, The proof of the above explanations of the phenomena 
observed,''which embrace the whole system, both of the 
motion of the electric fiuid in thp column, and. of tlie infiu* 
eitc^pf the ambient otr on this imtrumient, is obtained by 
suddenly removing the rod^ foip tbs* new quantity of electric 
fiuid communicated, to the 0lumn by the air during the in- 
//«c^ce,of the MCgnfme body mak«^ both gold leaves strike 
at once on the jsinc side by a-very great divergence. 

Effects of dif- The last obycct ecmceruing the theory of the electric cf- 

.the cu/i£»i» and the 0e, which remains to be 
of plsws,. ^onsideredi r^ates to the didefmn^:^between the effects of 


tUe .ny»j&cr of-frawjss pnd fhe«weqf thepifafc#, considered 
V' r-' ' 'uuder 
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under two distinct* points of view, on one of which I have 
ttlrea^ly given an experiment in my former paper; but 1 
have repeated it in a different manner, whieh will confirm 
my system on these phenomena. 

JExp. 14. The* co/tf«« of dOOgroi^i, represented in the Exp. 14. 
figuript has been composed of three columns of 200 grmps 
each, which 1 had used ^parately from the beginning of 
these experiments; but,before they’were united together for 
the purpose of the aerial ehctroscopet^ Uied their effects in 
the three following combinations. 

J. 1 applied successively to the same electroscope tfie same 
exti^mity (either positive or negativef) of each columriy the 
opposite extremity being placed in coirnmnuicatioii with the 
ground; and 1 observed the c^iiantity of divergence produced 
by each column, which was nearly the same. 

2. 1 applied the three columns at the same time to the 
electroscope, each of them remaining in communication with 
the ground ; and the divergence was nOt greater than it had 
been with the most active of the single columns. 

3. But having connected the three columns as one, by 
placing conductors between their opposite extremities, and 
connecting one ei^treraity of the whole with the electroscope, 
the other being in communication with the ground; the ef¬ 
fect was so much increased, that the gold leaves struck the 
sides of the electroscope* 

This proves, under a different form, the same proposition Number of 
which I had stated in my former paper, namely, that the 
simple divergence in electroscopes depends only on the den- fe,^*^h*of a 
sity of the electric fluid, and the density on the number of for rais- 
groups; at the same time that it confirms the cause' 
which 1 had assigned to these effects; and as they are ana> 
logons to many kinds of phenomena, 1 shall use another 
example to explain it, that of pumps. As the heigjit to 
which water can be raised byjpumpjr does not depend on Ei¬ 
ther their number or size, but on their l^tgtA ; so in the 
above experiment, with three concurrent columns of 200 
groups, the density of the electric fluid'was not increased on 
one extremity, nor consequently the dhetgence at either ex- , 
tremity, more than with one column; nor could more have 
t>een done with one column of the sante number of groups 
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of whatever-size. Ikit as, tit iskifig the w«ter Qji ihc &an>« 

level, a pump of 30 feet wiH bfin^ it three times as Mgh as 

three^i^psoftO feet;,MSiin,jth«al>oseexpeviinent, theeo/H<»(K 

of 60 U ijnrrow/jff produced probably three times as Biuch 

ciwn^bf dertsifff \tt ihetjefectric with a proportional 

divergence^ as did the three -co/»wiw< of. 200 groufj®,-ipdi- 

vjdualiy acting <mi the ^ine levei, or degree of d^isiVy, 

that of the stavdard of plm or mims^ 

and ♦Vkfiir s‘w:e Cuf if in this (Kisf the she of the phtes^ or the niultipli- 

£o itiaeofitie <;{ition of their KMmf//?r at the mmB numeriml distances,from 
bo/ir «r number • - . ■ ► , 

©f j[)ui«ps, extremities, be mdifleretit, it ts ,not the same in some 

other cases, as 1 shall illustrate by the same analogy. In 
the above case, the ficight to which the water was to be 
raised being' the only object, the noiuber or size of the 
pumps was inditl’erent; blit if a current is to be produced at 
liial /ette/f eitiier witii a certain ifegtee of rapidity, or of a 
ceiluiu volume, then the diameter of the pumps comes in as 
a coaditiMiu 7'he following exfteiimeut will bhow the auu> 
logy of tfiis case, with the ejects of the different skes of 
plates iii,the columtu . • ' 

Tv-ji. V‘. Exp, 15. \ made two other columns of 200 groups each; 

but these i only cut square, for one of ^, and fur the other 
of I,- of an inch, still *i«c and Dutch gilt paper. These two 
euiumna produced sensibly the seme divergence as the folr^ 
luer, iu the sttiue electroscope; bdt'tu this was already 
i^howu the ddferenee iu other respects; the time for pro- 
" duciug this dieergence was in tl»e inverse ratio of the ^ircof 

the plates ., ' ^ . 

This experiment gives a clehr id,ea of litc ^ect produced 
• • hj a grt;a!er .4*,5« of the pAi/r#, both in the pile and in the- 
eoittmu In the eircttil of the former, witli the same num¬ 
ber of groups, the effects a re proportional to the size of the 
pldtjfSt because the current of the electric Jiuid becoraii^ 
(feuser and m^are rapid i|| pasbiog through the wires used in 
tluese ojieratKius, tli®, cffBects are greater, in proportion to 
the number of #’< 7 Wtfr p«rM .of Kurl'ace, either i« a ^ew or 
many plates, cotu-umng to' proiiuce the metion of the elee* 

' , frfcjfiiild wHlrh arviv^ at fhe entrance of this narrow chan- 

• nph iiPhttt differeirce in the rapidity and dauaity of the 
emmt be aliscoveixtd in tlie eheuit of the column, 

* because 
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because <^6 ;condiHon to wbicb'cAemtca/ effects are owing is 
wanHog in Tt, as thave expTalued in former paper; but 
the me of thep/afei influences ihe frequency of the sinkings 
of the tittle eIectroscoi>lc '|^eac2»7is. when their simple dinSr^^ 
gence is exceeded; because ,each' tlnie that one of them 
strikes, either at the negative or the positive side, that in¬ 
stantaneous communication of ihejcdkttnn with the ground 
changes in some degree its electric state ; and the same state 
is sooner restored} to produce another striking, in propor¬ 
tion to the stare fSt the 2 >/a^cj!, with the same nMjnftcr of groups. 
This effect will enter as an essential circumstance into the 
fid pur/ of this paper, concerning the aerial electroscope. 



The JBaIsfrhn Lecture for I 8 O 9 . On some newt Mlectro* 
chemical Researches, on various Objects, particularly the 
metallic Bodies from the Alkalis, and Earths, and on 
some Combinations of Hidrogen, By HuMPtinv DavYj 
Esq. Sec. R. S. E. R. S, E. M. R. /. A. 

{Concluded fromp. S$.J 
iv. Oh the Metals of Earths. 

I HAVE tried a number of experiments, with tbe hopes Metals of tha 
of gaining the same distinct evidences of the decompiojaition common 
of the common earths, as those afforded by the dectro- 
chemical processes on the alkalis, and the alkalinaearths. 

I find, that, when iron ^ire ignited to whiteness, by the apparently 
power of 1000 double plates, is negatively electrified and combined witb 
fused in contact‘with either silex, alumine, or glut^ne, 
slightly Hioistened and placed in hidrogen gas; the iron*bv 
comes brittle and whiter, and affords by solution in acids an 
earth of the kame kind, as toat ^bich has been employed in 
the experiment. , , , , 

1 have pass^ potassium in vapour through each of . these potasnum in 
earths, heated to whiteness in a plattna tube: the results 
were remarkable^ and perhaps nat unworthy of b^ng folly 
detailed. • 

H 2 
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fnsmdtkwagii When ulex was eropkn^ed, being in the proporti<m ,o£ 
about ten j^raius to four of potassiuoiy no gas was etbleed* 
exce[^t.,tbe common air of the tiibe mingled w^ith a Uttle'ia-' 
flatnmiible' gas, not more than might be referred to the 
moi^ure in the crust of alkali formed upon tfie potassium. 
The potassium* was entirely de^troyedj.^nd glass with ex» 
cess of alkali was formed in the lower part of the tube; when 
this glass was powdered^, it exhibited dark specks, liaving a 
dull ihetalllc charactar not unlike that of the protoxide of 
iron, yiThen the mixture was thrown into pater, there was 
only a very slight eflervescetice; but on the addition of 
muriatic acid to the water, globules of gas were slowly 
liberated, and the effect continued for nearly an hour; so 
tltut there is great reason to believe, that the silex had been 
cither entirely or partially deoxigeuated, and was slowly re- 
prbduced by the action of the water, assisted by the slight 
attmctiou of the acid for the earth. 

\V'ben the potussiuni was in the quantity of six grains, 
and the silex, of four grains, a part of the result inflamed 
spontaneously as it was taken out of the tube, though the 
tube was quite cool, and left, as the result of its combus** 
tion, alkali and silex. The part which did not inflame was 
similar in character to the matter which has been just 
described, it did not act upon water, but effervesced with 
m^uriatic acid. 

aluaine, and ,Pqtai»siutn,: in acting upon aluinine and glncine, produced 
ftbcine. more hidrogen than could be ascribed to the moisture 
p^sent in the crust of potash; from which it seems probable, 
that,,.eyi^ ^ter ignition, water adheres to these earths* 

Thi^ results of the action of the potassium .were pyrophoric 
substances od a dark gray colour, which burnt, throwing off 


.^•*^h*fni;sidt|rOf 4liis«xiperil|ieBt i|ure opposed to the idea, that pot- 
Sosiam is a coraiiNDaud of faidrc^n potash, or its ba^s ji for;^ if so, 
it ujght be expected, that the hidrugen would be disengaged by the 
attraction of the alkali for silex. In my first experiraents on' this 
rodASsikkai, ! operated In an apparatus connected v^b watbi$ and 1 
fbaadi ’^rat tlw’potasslSHb ipro^ed as much bwlrogcii, as if.it had 
hpen made to set aptm wstm; in this c^ the metal hadVspIdiy de< 
ebmposi^ fhc vnpQUr drihh’, must haPs.heeit cdi&tlhitly 
etipplie'd. '■ " ^ 

brilliant 
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hrillia|»t Jarirs*, leaving behind alkali and earth; andl 
wbicl|i<rni8s^ vinlfntly when thrown upon water, decom- 
pos^Dg it great violence- t examined the products in 
two experiments, one on afumine, and one on gtncine, in 
which pnphtha was introduced into the platina tube, to pif 
vest combostion; the masses were very friable, and pre¬ 
sented. small metallic particles, which were as s<^t as pot- 
assinm, but so small, that they could not be sepaiatcd, so 
as to be more minutely examined; they melted in boiling 
naphtha- Kitber a part of the potassinm must bsfVe been 
employed in decomposing the enrtbs in the^ expmtnents, 
or it had entered into combination with them, which is un¬ 
likely, and contrary to analogy, and opposed* by some ex¬ 
periments which will be immediately related* 

Supposing the rnet»I»*of the earths to he produced in ex- Attempt to 
periments of this kind, there was great’ reason to expect, 
that.they might; be alloyed with the common, mgtals, as well 
as with potassium. Mercury was the only substance, which 
it was sa^ to try in the tube of platina. In all' cases in 
which the potassium was in excess, 1 obtained amalgama 
by introducing mercury while the tube was hot; but the 
aikafitte metal gave the characters to the amalgam; and 
though, in the case of glucine and alumine, a white matter 
sepamted during the action of very weak muriatic acid upon 
the amalgam, yet 1 could not be entirety satisfied, fh^ 
there was any of tlie metals of these earths* in triple ^m- 

bipatipn-. , , ; ’ 

Mixttires.of the earths with potassium, intensely ignited MiKtures ot’ 
in contact with iron filings, and covered wHh iroB fiViiijla in 
a clay criicible;^ gave much more distinct results. Whether »ndironfilin;< 
silex, alumine- or gludne was us^, there was always alloys 

fused mass in the centre of the crucible; and this mass had 
perf^tly all CMes-mitph 

whiter^ at^ *hard€r,tiian" ifeib.; >1i^ Ihitabbo hi whi^Wx 
was. used,, it^biioke,^binder the.bammery and exmprted a 
crystulUue-t^xt^ The allijys from alumme jand glufiioe 

were1m{mrflh^^tt1|‘'^hihl^ % uotuUon ru 

■' Wji*' I ...» ^ - 4 '' * 

^ ^hich .|,^v« supl^sfll last Hbmberi;’? 

Baker'iaa lecture to be 0 compound of potsMtuqi, sulphur, Sj^ehar- pr^phocus. 

coal, probably contains this Bub&tanee likewise. * 

•cidSt 
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Amalgams 
formed with 
the alkaline 
earths. 


Lime, and 
magnesia. 


Amalgam of 
magnesia. 


Proportions of 
metal in the 
earths may be 
obtained. 


Hypothetical 

calculatiou. 


acids, evaporation, and tieatment with reagents^ oxide of 
iron, alkali,'and notable <{uEnti|ie6 of the earth em^oyed 
in the experiment. 

Though 1 could not procure decided evidence of the pro¬ 
duction of an amalgam from the metals of the common 
earths, yet I succeeded perfectly hy the same method of 
operating in making ainalgacpa of the alkuline.earths* 

By passing potassium tbrO'i^gh Unie and .magnesia, and 
then Introducing meitiury, I obtained so^dmbalgaras, which 
consisted of potassium, the metal of the earth employed, and 
mercury. 

The amalgam from magnesia was easily deprived of its 
potassium by the uction of water. It then appeared as a 
solid white metallic mass, which by exposure to the air be¬ 
came covered with a dry white powder; and which, when 
acted upon by weak muriatic acid, gave off hidrOgen gas in 
Considerable quantities, and produced a solution of mag¬ 
nesia. 

By operations performed to this manner, there is good 
reason to believe, it will be porisible to procure quantities of 
the metals of the alkaline earths, sufficient for determining 
their nature and agencies, and the quantities of oxigen 
which they absorb;, and by the solution of the alloys con¬ 
taining the metals of the common eurths,.it,jseems probuhic, 
that the proportions of metallic nmtter in these bodies may 
likewise be ascertained. ' ^ 

On an hypothesis which I have before brought before the 
Society, namely, that the power of chemical attraction and 
electrical action may be.dilfoi’ent exhibitions of the same 
property of matter; and that Cxigen andiudammable bodies 
are in relations of attraction, which correspond to the func¬ 
tions of .being negative and positive respectively; it would 
that the attractions of kcidsfor satiliable bases would 
be. inversely as the quantity of oVigen that they contain ; and 
supposing the. power of aUr^ction to be measured by the 
quantity of .bssis which an acid dissolves, it ,would he easy 
to infer the quantities of oxigen and metallic matter from the 
Quantities of”acid and of httsiain a neutral salt. On this idea 
l-liad early in 1808 cooclodm, that barytes must -vontain 
the least oxigen of all the earths; and that tlie order, as to 

the 
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the HEipantil^ ,oC inflainroabl^ piatter*. must he strontites, 
}U>t^^i.,jBoda» j^er.und «o QU,r>(#||4.<that ailex fnufit.caut^jln 
t'litr largest quantity of nxigen ‘. 

If tbevmosA.accumtV i»paly,sje/s,]^« .tukf,qt baryjteH .nwy. I»e Inferences, 
conceived tncrnitaiu abip:u|i]io*5,^inf metal.i>er ce(it,Mr(»LtiteB 
set, lime 73*5% mag^neata, . 

Theaati;^ jjro|>pr^iQUs» woul^,follow frpm.a 4 ap|)licailuu,qf Cooipositioncf 
Mr. DAL'^w’t.tn^emons au^^positionS, that the proportion aeStTu*?'^ 
of oldgen is tbe ip ^all protoxide* ^ aniJ that ^uan« 

tUy of acid U the sproe in all neutral salts, -i, e. tht^ cveiy 
neutral salt is composed of one particle of metal« qneof 
oxigen, and one of acid,... 


* Mr James Thompson, Nicholson's Journal, iiol. xxiii, p..27Si, 8ad 
B<*rthier. , ^ 

t Mr. Clayfield. 'Fhompson's Chemistryy ttoI. it. p. 626, 629. 

J Murray^! Chemistry, v( 1 iii, p. 6 I 6 . 

^ the princtpte, thrit 1 hive stated^ of the 'ftlBftity of ijnarttf'fef a 
sa}ir<^ble basis being inver.sc)y ns the tjiiamity of oxigen contained by the 
basis, thoDghigainod from iha comparison of the eltxrtncal reJatioM of 
the enribs titith their, chemical affinities, in its nvmaricat applicntions, 
must be tmusijered. merely as a conssiiueoce of Mr. Dalton's law of 
general proportions. Mr. Dalton had indeed, in the spring of 1S08, 
coihmunicateif to roe's series of proportions for the allcalis and alkaline 
earths^ which, in the case of the alkalis, ^ere hot very remote from 
what I haS 6hcerhJiidd''^by d!rdet ekperimenw;- Mtfe Cay- Lussac’s prin- 
riple, thayibej^romtity (tfaciif.}n miC^IIic salts is directly as the (fdantky 
of oxigen, might (a> far as it is correct) be loferreU^froro iVIr. Dalton’s 
law; thopgh this ingeuious chemist states, that he yras led to it by di£> 
fereiu considcrarfons, ’ According to Mr- Dalton, there is a prf>xM>rtinn 
of oxigen, Ahe same in all protoxides; and there is'a propoVlion of aeld, 
t^e seme in all nei^tTal witii} ah'd hevr profi«Mtidns’'of oxigefk endlof ecld 
am always iriolifjiles'Of these prbpterthrfia. that, if-a protoxide. In 


becoming a deutoxide, takes up more acid, it will be at lea>t double the 
quantity j and in these ewes the oxigen will be strictly as the acid. Mr. 
Dalton's Ipw e^eji promdes for cas^^ to^hlch Mr, Qaj^vDussac'S wit! not 
apply; a deutoxide may combine-wiut a single t|tiantity of atsid,'^a 
protoxide with a double quantity. Thtt’sih' the ih'solublo oxisuTphak of 
iron perfecrly formed, (as some expeiimehts, which 1 ha»e ‘lately made, 
seemtoiihtiwj) there is probably only a-sfeglc'proportion oxacid; and 
in thie auperitamfte of. potash there'w only BJihgfe quantity, of baigmi, 
and a douhloquaiatity jpif acid. ^ViTlnstheg Mr.^lJMton's taw will appip to • 
all eo^. Is a quustVoo wbirtk. l,«haU, Pyt.®. attempt to 

discuss. ' • , 

' 1 .. r " ' I- • ■ 'I , 

We* 





Propfvtion nf 
aieta) in alu- 
inme. 


and BileXf 


Earths f#meiw 
ly conaidored 
of the same 
claaa with 
oxides: 
afterwardtalka* 
lis, earths* and 
oxides* deem- 
ed separate 
orders* 


but apparently 

without 

reaaon* 


^ tip; mSTIIfl. 

requii^ ;g^aciii%ia«d 

gile]^; lpt;accordt(ig;toltictiler'|<€ilimatioiL nf tii«.^nip0« 
w.tioi^;«jir>phogpHat« «ralii«nitb«»'al4)iAine.,^ appear to 

S6^per cent Aiettlljc" » 

, Mr. Beatg^iua* in ,a tetter wbifdt 1 rccehredAfiritei bim a 
fear^ooti^ agot» itetes, ^malting loi anat^i^ia of 

^^^jron; he ftniiid; tWt^ it isootaiped lhe metal of salex i 
«Bd thpt this up^, ifi beiog oxidated, 4dok tjqp itearfy half 
ita tt’eig^t of Ofxig^* ■ 

If tbp coniposf{:ion of anunonia be ooloulatbd.upoQa ac- 
cording^o the prirKaple aboire itated, it ought to consigt .bf 
53 of metalUc matter, and abmit 47$ of pxigen, ^rhich 
agroes very nearly with the quantity, of liidrbgfsn .ikiid'Wiik' 
monia pro^jB^ frpm the ^ 

Though ffyjych^igtg iconsideredjhe ea^i tnd the 
metallic oxtdea,jitt,.be|oj3giag to the game of bodies, 
and the eartbp ap calces which they had not found the means 
df combining with phlogiston; and though Lavoisier in-, 
sifcted with h^i usual safpicity ^yet still 

the qlhalii^, (%rt1as,:ahd oxides, have , been generally con¬ 
sidered >m, separate ordepf. The earths* it has bwu 

spid, are potj^predpitated^h^J the Jtripteprussiates, or by the 
splpliona of gdm* end tl^ apd^haUne-eartW are 

b(^b disfingutfhed by thdr soluMli^ia.watet^ bqt^f such 
characters be admitted as grounds of disjhno|r plgtsidcationV 
the compipW in^ls must be arranged Pmter diiferent 
divisipnsj apd |bc digre the suh^djifc inquired into, the 
morethe genetaL^i^idui :of all metallic suh- 
stppe^a appear*., The - alkalis aw^ allMtlipa eiirthis coinbinl 

* ThomsonVChcniistryi vd. if, y. ^ '^v ■ '> . »i- 

f la .Oomsianiti^oh Istbri^ ai^^^diat 

h«bsifs«(Cfeos.ds^ bi dee(nnpoiisj| tbe«iirttif4by%attltif Otem strongly 


»m the cutious. pspj^ 



gas weigt 
preSsw^ nrhkh h ve^ 


Ibftji' nccoi^f % Wh’ 

*39 

tVssmestt tbaiw^ght g&en^ii^hr; OSy.LaMa^iid Thiiai^. , 

, '^.lUa|>rofl». d'Btmles. 4e|CnifcBfe!^^ p. 977* ' s'i* f’ 

with 



nrid form et^^outidii 6f dtH^rent degfeea 

^wit l>y 

Dei H«»ff land ^llW 

^poil^f'tbe pcf^w ^Wa)r t^t 

the compounds in dilferent degfteeir'ln 

Wate#,. fs^naldig^as ni^ tfi^, 

as Ihpa^ Bieirti^ed te% ipapar 'i^ubi^edlttthe-PWlciSo 
cat Tra’ttsaiitionrllj^r )1W^ -pi^s^^itffted tiy otino'st all 

ca^fiyidhiid'a' mi^fe or 
i^ss soluble in iraier, mora or less co1oui^,' 'ah6 ct!tF#€ih% 
oolOnrfed' wUh‘‘aH 'sdl'ifiabld' bai^ It ts nO'Odli^" ti^dfrell 
tipdij the ecNsibinatioUs bf ttie sdKatis and earths with oils, to 
form'^soiaps; and of tile eirthy itraps souie are e<|uiliy in* 
soluble nrllh'-tlife nkrtalKc- ioapS.' 'TW^ oxide of tinV uiidi 
other oxides abounding^in oxl§;cn,',ai)ipi?Meh-Very heiir in 
their geoefhV characters to xircod, s^ex, hdd lAttiTiine; nnd 
in bhtuts of mls^tlganiatimi, and of atfoy, bbvir'ii^ do the 
metals of '^e alkalis approach to the lightest'' class of ^ 
oxidabVe mi^alsf 

it wia>c nridemsary, I trust, to pursue-tKese aWalo^es 
any farther;' and I'^hall conclude this sect’on by a’ffew re- 
nitdrks on the atloys of the metals of the common earths. 

' tllii probaWe,’ that these alloys may be formed in many Alloys form©! 
idetalhfti^eal'Operattonsrandthit small qtmhtities of them 
way''iilffibeh(^ matetriaijy 'the profiOi^ties of the compound, which sifect 

, ;■'■ : S'.h\"S. 

' ln "^e converfflon of cast into malleable iron, by the pro- as iron, 
teto of blooming* a considerable <|uantity hf’glass separates, 
which* as ’ftrf as 1 have b^i able to determlae, froid a 
loar^ ekihiMiiattod, is principally stlex, alumme, aiid lime. 


vitrified with oxide of iron* 

. tMlrou f com a pai^kular spot will make fiuly cold short 
iron; whil%from ahotber spot, it wiil'make hot shoVtl: l|ut 
by a combination of the two in due proportiods, ^od iron is 
produced* Mey ndtthts be owj^'io the circumstance of 
th^ difPerefit eaiths, which Ja 

cj^to^umf^aillVs |»e mocfi j(Xtdakfe than in simple 
afloya* ayl^j^ysbc mpie eawly sepiuated ky combpstiou f ' 

Opp^, Beixeliiiis. infmins .|ne*j is hardened by 
silicium. In Some experiments that I made ob the action #n<i copper. 

of 




chemical TBEOSir IfLUSTHAO'ED IfT NEW FACT^ 

of potassittm and iron ou^jilex, the iron, as I have mftnttma* 
ed before, was rendered white, and very hard and brittle* 
but it did not seem. to be tnore oxiduble. Researches upon 
this Bivhject do qot appear nqwortby of pursuit, and they 
niay possibfy tend to improve .some of, our most important 
manufactures, and give new instruments to the useful arts. 

^V. Some Considerdtidfi^ of 7%eory ilfustrdtcd'hy new Fucfs^ 
Nperalitiorts Hldrpgen is the body which combines with tbe largest 
»f hldVog^v* ox'g^b*’ and yet it fprma ^iih it a neotraJ 

compound. This tire ,hypotht*sia of telectrical energy 
would .sbow, that it must be nincb more highly positive than 
any other substance; and therefore, if it b« an .oxide, it is 
not likely that it shmrld be deprived of oxigep by any idmpie 
chemical attr<»ctioa8>. Ti'he fact of, its forming a substance 
approaching, to an acid in its nature, when combined with 
a metallic substance, tellurium, is opposed to the idea of 
its being a gaseous metal, and perhaps to the idea that it is 
simple, or that it exists in its common form in the amalganv 
, of ammonium. The phenomena^presented by sulphuretted 

hidrogen are of the same kind, and lead to similar cou.* 
elusions, 

jwuriatic acid Muriatic acid gas, as I have shown, and as is farther 
proved by the researches of Messrs, Gay-Lussac and ,The- 
nard, is a compound of a body unknown in a separate state, 
and water, Tbe water, I believe, cannot be decomposed, 

’ unless a. new cotabinatioii is fornij^d J ^hus it is not changea 
by charcoal igtpted in the gas by Voltaic electricity; but it 
is decomposed by all the metals ; and >a these cases hidro- 
I I gen is elicited, in a manner similar to that in which ona 
metal is precipitated by another; the o.xlgeri being found in 
the new compound. This at first'^vlew ..might be supposed 
iniav^mr of the idea, that hidrogen a simple substance; 
but the smne reasoning may be applied to a protoxide as to 
a metal; and in the case the nitromurlatic acid, when 
the nitrons acid is deconipoiJed to assist hi the formation of 
a metnllic nuiriate, the bo<1y disengaged (nitrous gas) is 
"known to be in a high alale of oxigepation. 

»w! nitrogen. That nitrogen is not a the forip of gas, is almost 

^demonstrated by ihe%5iAure of the fudble substance from. 

ammonia; 
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amntonm; and (even supposing no reference to be tnnde to 
tbe experiments detailed in ibis pnper,) the general analogy 
of= chemistry would letni to the notion of its being 
pounded. 

Should it be estabUshCd by fa-ture researches, fhathidio« Arehidrogeo, 
geii is a pinotoxide of atothbniutn, ammonia deoto^ide, 
and nitrogen a tritoxlde, of tbe same metal; the theory of uxides of tbe 
chemistry would attain a happy simplicity, and the existing ‘^**^** 
arrangements would jiarmonize with aH the iteVr facts. The 
class of pure in^ammsible bases would be meia/s capable of 
alloying with each other, and of combining with protoxides. 

Some of the bases would be known only in combination, 
those of sulphur, fidiosphorus*, and of the boracic, fluoric, 
and muriatic acids; but the relations of their compounds 
would lead to the suspW’/ion of their being metallic. Tbe 
salifiable "bases might be Considered either as protoxides, 
deutoxides, or tritbxides: and tbe general relations of sali¬ 
fiable matter to acid matter might be supposed capable of 
being ascertained by their relations to oxigen, or by the pe¬ 
culiar state of their electrical energy. 


* The electrization of sulphur and phosphOrOs goes far to prove, that Sulphur and 
they contain combined hidrogen. From the phenomena of tbe action of pbo^phorys 
potassium upon them in my first experiments I conceiver!, that they con- hid/ogen, 
taincd oxigen; though, as ] have stated in the appendix to the last 
Bakerian lecture, the effects may be explained on a different supposition. 

The. vividness of ,the ignition in the process appeared an evidence in 
favour of their containing oxigen,' till I discovered, that similar phe. 
nomena were produced by the combination of Sisenicand tellurium with 
potassium, in some late experiments on the action of ^tassium on 
fulphur and phosphorus and on sulphuretted hidrogen, and on phos- 
phuretted hidrogen, f find that the phenomena differ very much accord¬ 
ing to the ciicumstances of the experiment; and in some instances 1 
have obtained a larger volume of gas from potassium, after it had been 
exposed to the action of certain of these bodies, than it would have gi^en 
alone. These experiments are sM ui progress, and I shall soon lay an 
accarmt bf^thuin before tbe Society. The idea of the existence of oxigen 
in sulphur and phosphorus is however still supported by various aualo- 
gtea. Their being nonconducters of electricity is one ai^ument in favour 
' Potassium.and sodium, 1 find, when heated in hidrogen, mixed 
with a small quantity of atmospheric air, absorb both oxigen and hidro- 
geh,aftd nen^adut^hg infiammab^ bMies analogous toietinous 

and oily lubstanciss. 

Tbe 
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The whole teiiopr of the antiphlogistic doctrines necessa* 
rily points to auch an order; hntiii considering the fttf'ts 
under other points of view, ebldtions ma^ hd found, winch, 
if not ao aiiUple, acco<ant for the phenocwen*- with at |east 
equal faeiUty. 

' If liidrdgen, according to an hypofhe&is to which 1 haye 
often referred, he considered as tlie principle which gives 
Hiflaniinability, and as-the cause of noetalli'zHtioit, th«i our 
list of simple substaiftes will inclucle oxigen, hidrogei^ aodi 
unknown bases ocUy; metals and iiiflaminable solids will be 
compouprls of these bases with hidrogen; the earths, the 
fixed alkalis, metailk oxides, and the common acids, will 
be edmpounds of the same bases, with water, 
c The strongest argcrnients in favour of thra notion, in addii- 
■ tion to these I have before stated^, wliich pr^eiit dceur 
to me, are, First, The properties which seem to he inherent 
in certain bodies, and which are either developed or coji- 
cealed, according to the nature of their comhinatioirs. Thtis 
sulphwr,. when it is dissolved in water either in consblnation 
with hidrogetr or oxigen, uniformly manifests acid proper^ 
ties; and .the same quantity of sulphur, whether in'com- 
hinatiofl with hidrdgen, whether in its simple form-, or in 
rombipatioii with one proportion of oxigen, or a douHle 
proportion, from my ex peri in euts, se«*tns to coixibiiie wit'h 
the same quantity of alkali. I'ellurium, whether in the 
state of oxide or of hidruret, .seems to the same 
tendency^ of combination with alkali; arMl the alkaline 
metals, and th^ acidifiabte bases, act With tlie greatest 
energy on<^each other. ' ’ 

Second,'^ The facility with whicli metallic ttihstanees are 
revived, in cases ii) whieh^ hidrogeq ;is present. } placed 
two platina wires, positively and negnt^ely el«ictrified frotp 
$P0 double plates of C inches, in Vitharge; therewfis 
an ^errescenre at'tlie jiositive side, and'# black matter 
separated at the negative side; bdt no'tei^' w^s produted ; 
though when litharge mo^;>^ned with^,Wi^er was employwl, 
or a solntipp of lead, the, linetal jr^pipty (ovined* 'I’he di/* 
fereuce.of conducting power may be supposed to produce 
sOfiie difterence of effect, yet the experirn^nt-b hivou^hle 

to 
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to the idea, that the presence of hidrogen is essential to •the 
production of tlw uaetaL 

Tihud^ Px1|[;|en and hidrogen are, bodies, that in all 3A. 

^ases seein to neotra!iz,e <ea<^ oi^r; and therefore, in the 
products ot dooibustioif, it might be expected, that -the 
natural energies of the ba^s would be most distinctly dis» 
p1aye<1, which, is tlie case; tfiid in oximuriattc acid, the 
Actd eneigy seems to t>e blunted by oxi^n, aud is restored 
by the udihtion of hidrogem • 

In the action of potascaum and sodium upon ammonia, Argum^c 
though the quantity of hidrogen evolved in my experiments 
is not exactljir the same, as that produced by theiir actiou' 
upon water; yet it is probable, that this is caused l>y tlm 
imperfection of the process*: and supposing potassium and 
sodium top^uce the f^rae quantity of hidrogen from am- 
monia and water^ the circumstance at first view may be con¬ 
ceived favounible to the notion, that they contain hidrogen, 
which, under common eircunistances of combination, will 
be repellent to matter of £he same bind ; but this is a super¬ 
ficial consideration of the subject, and the conclusion can¬ 
not 'admitted; fur, •on tlie idea that In compouncU •con¬ 
taining gaseous matter, and perhaps compounds m general, 
the element are comblaed in uniform proportions; then, 
wheneirer bodies known to pputain hidrogen are decomposed 
a metal, the quantities of hidrogen ought to be the 
same, or multiples of each^other. Thus in the decompo¬ 
sition of amfiKfnia by potassium and sodium, two of hidro- ' 
gen and One of nitrogen remain in combination, and one of 
hidrogen is ,^vea -off; and in the action of watey on potas¬ 
sium to- form potash* same quantity of hidrogen ought « • 


'* T%are srettre ta be idways tbe same )m>|)ortiun betwolsn tbe quan¬ 
tity of aifmionbi' Wbidb dbappearB, ant) the quantity of bidrogan 
Ov^ved'} i. e. wheaever tbs metals of .the atkalb act upon ainmuaua, 
(flif^peeiag this bpdy to be cOmpOsed of a and i of nitrogen, 

in,.T^^C^ 9 of bidnigen and i of aitroi^n remain in conibinatimi, 
and rof is set free. And it may be adduced as a strong »■ - 

fa fevonr bf the tbedry of definite proportions, that the 
qtiailfity of tbe'metals of tbe, alkali* aud nitrogen, in'tbe fusible re- « 
eufta,- adHn tbe aatne pro^oiiioiis as these iu trbich they exist in tbe 
aHsafine niuratef. ^ ^ ' 

to* 
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to be expelled. From my analysis* of sulphuretted bydror 
gen it would appear, that, if potassium in forming a com¬ 
bination with this substance sets free hidrogen, it will be 
nearly the same quantity, as it would cause to be evolved 
from water. And if the anal}'^sis of Mr. Pronst and Mr. 
Hatchett of the sulphuret of iron be made a basis of calcu¬ 
lation, iron, in attracting snlphur from sulphuretted hidro¬ 
gen, will liberate the same proportion .of hidrogen as during 
its solution in,diluted sulphuric* acid ; and .taking Mr. 
®altoq*^B law of proportion, the case will be similar with 
respect to other metals: and if such reasoning were to be 
” adopted, as that metals are proved to be compounds of 
hidrogen, because in acting upon ditferent combinations 
containing hidrogen they produce the evolution of equal 
proportions of this gas, then it might he proved, that almost 
any kind of matter is contained in any other. The same 

Cotnpasitinn # The composition may be deduced from tlie expciiinents in the 
•f sulphuret* last Bakeriau lecture, which show, that it contains a volume of hirlrp- 
ted liidrofeo. equal to its ow'n. If its specific gravity he taken as 35 grains, 
for loo cubical inches, then it will consist of 2-27 of hidrogen, and 
32*73 of sulphur. When sulphuretted hidrogen is decuuipuscd by 
roininon electricity, in very refiued (.xperimeuts, there is a slight 
diiuinutfun of volume, and the precipitated sulphur has a whitish 
tiut, and probably runlahis a minate’qnantity of' hidrogen. When it 
is decomposed by Yoltaic sparks, the sulphui* is precipitated in its 
common form, and there is no change of volume j in the last case the 
suiphnr is probably igoileclat the mdlneul of its production. In some 
experinmuts lately made in the laboratory of the Royal Institution, on 
arseniiiretted and phosphuretted litdrogen, it u'as found, that, when 
those gasses were decomposed by electricity, there was no change in 
^ titeir vulnnic.s; hut neither the aif-cnic nor the phosphorus seemed to 
be thrown down in their common states *, the phosphorus was dark 
culonrc-d, aiK^ tl>e arsenic appeared as a brawn powder; both were 
probably liydrurcts. This is confirmed likewise by the action of pot¬ 
assium apuii arseuiuretted and phosphuretted hidrogen; when the 
metal is ill smaller quantity than is sufficient to decompose the whole 
uf the gasses, there is always an expansion of volnnie; so that 
anumiurolted and phoaphiiretted hidrogen contain in equal Volumes 
more hidrogcn than sulphuretted hidrogen, probably liaif as much 
more, or twice as much nuue. From some experiments made on the 
weights of phosphuretted and arseuiuretted hidrogen, it would appear, 
that loo cubic inches of the first weigh about lO grains, at the mean 
^temperature and pressure, ajtd 100 of the second about 15 grains. 

quantitv 
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♦quantity of potash, iii acting upan cither muriate, sulphate, 
or iiitrute of magnesia, will precipitate equal quantities of 
magnesia; hut it would be absurd to infer from this, that 
qpotash contained magnesia, as one of its elements; the 
power of repelling’one lt,iod of matter, and of attracting 
another kind, must be equally definite apd governed by 
the same circumstances. 

Potassium, sodium, iron, mercury, and all metals, that 
{ hare experimented upon, in acting upon snuriaiic acid 
gas evolve the same quantity of hfdrogen, aiid all form dry 
muriates; so that any theory of metallization, applicable te 
|)Otash and soda, must likewise apply to the icommou . 
nictallic oxides. If we assume the existence of water in the 
potash formed in muriatic acid gas, we must likewise infer 
its existence in the oxides of iron and mercury, produced 
in similar opemtious. - 

The solution of the general question concerning the The natnet iff 

presence of hidroueii in all indamraabie bodies wiU undoubt- 

.... n 11 1 , • • I ... ofamnmujaeff 

eilly be lunneucevl by the decision ujwii the nature of the imijortance ia 

amalgam from ammonia, and a matter of so much im- ‘h* 

portance ought not to be hastily decided upon. The diffi- 
cultyof tindiug any multiple 4 f the quantity of oxigen, 
which may be s^[tposcd to exist in hidrogeu, that might be 
applied to explain the composition of nitrogen from the 
same basis, is undoubtedly against the simplest view of the 
subject. But still the phlogistic explanation, that .tlie 
metal of ammonia is merely a compound of hidrogen and 
nitrogen; or that a substance which is metallic can be com¬ 
posed from substances not in their own nature metallic, 

Is equally opposed to the general tenour of our chemical 
reasoDings. 

I sball noe at present occupy the time of the Society, .bj 
,entering any farther into these discussions; hypothesis can 
scarcely be considered as of any valud, ^except as leading lo 
new experiments; and the objects in tlie novel held of elec- 
trochemicql research have not been snfiiciently examhied, to 
enable us to. decide upon their nature, and their relations, 
or toform ahy genera! theoiy concerning, them, which is 
likely to be petumnent. 


• . 
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III. 

TTte Crw^an Lecture, On the fwic^ons of the Heart and 
Arteries, By ThoiHAi YovMft, M, 1 >« For. Ske, B, S, ■ 

f ConcludedJram p, ffs./ 

Fttnctionsof ^ Shall proce^.to wtqnite, ih.the'thtrS place, into the on- 
th« muscular *ture and e)ctetit of the fonctiotfs; #hfch are to he attribute 
calte ^^he*ar-^fibres dS the coats of the arteries; and I 
Series. apprehend, tlmt it will appear to be demonstrable, that 
SSi onThr* **‘'® mtich less concerned tn . the pro^essire motion of 
motion of the the blood, than is almost unive^sallf believed. Tibe ai^u- 
ge^Uy^su^ nieats, vrbich may be employed to prove this, are nearly 
the same that Ihatre already stated, im examining the mo- 
pr?Te”hS;^ ** “ fitlid, earned along before a moving body in an 

open canal; hut in the case of an elastic tabe, the velocity 
of the transmission of an impulse being rather diminished 
than increased by an increase of tension, the reasoning is 
‘Still stronger and simpler; for it may here be safely assert¬ 
ed, that the anterior phrts of the dilatation, which must be 
forced aH»ng by 80/” progressive contraction of the tube, 
can only advance with the velocity appropriate to the tube, 
and that - its capacity must be pYopoitionate to its length 
and to the area of its section: now the magnitude of its 
.section most be liopt^ by that degree oF t^sion, which is 
sufficient to force'back through the contraction what re¬ 
mains of the displaced fluid; hnd the length, by the diffier- 
. , ence of the velocity appropriate'to the tube, and that with 
which the contraction advances; consequently. If the con¬ 
traction advance'with the velocity of a pulsatidhj as any 
contractile action of the arteries must be supposed to dd, 
this length necessarily Taiiishes,'and with it'the quantity'of 
the fluid protruded; the whole being forcM 
the dlltending force which is eseirted by a very sth^ll i^- 
Suppoi-hifn, lated portion immediately preceding the contraction. It 
wactionfoKt indeed be imagined, that the contraction follows the 
. the puiaattoa puFsation with a velocity somewhat smaller than its own ; 
with less velo- opinion ^buld stand on no other foundation than 

mere 
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mere cot^ectnre^ end it would follow;, that th^'“|mtfle would 
always Ijottouifi unore and more,full, as'it became more dia- 
tant .from , the he^rt}. of which we,have nothing like e^ 
deuce; nor would a moderate contraction, even if this 
position were granted, prince |my,material ef^. For 
example, if, the velocity' of the tomraction were only half 
ae great as that of the pul|f^ioa^, which, to the most favour* 
able proportion, it would be neee^ry, taking sixteen feet 
in a second for.the;v:elo!^:^ of the pulsation,, that the? seis 
tion of the arteries ^idd kt coptlCA^ed to about one half, 
in ojder to produce, by their^ progressive cOntractii^ only, 
the actual velocity of the hl<¥>d in .,tbe aorta; one sixteenth 
of the blood being, carried,, in.tins case, before tl^ eontrac- 
t^pa; but if the ppntractiop^jwere,.only such, as to ^reduce 
the section of the artery to I'V, which is probably more than 
ever actually ,happf^)s, fhe.velocity |woduced would .be only 
about as much; and if the cpntracthm were only to ^ 
which is a suihetent allowance for smalltir aiteriip, about 
tttKv only of the actual velocity ia tlie aorta could t^pro* 
duced in this, manner, even upon a supposition much more 
favourable to the muscular ai;;^n of the arteries than the 


actual circumstances. A shiall axMit^ must he inade to 
the force required for produfciug Jhe retrogadp^motion, on 
account, of the fription to hepvjercome, but the genend rea- 
aoning is affected by this correction,’ . u 
The opntractionof the arta-y jpaigbt also be supposed to or that th* 
remain afher each pul satiop, jap that the veBsel .s]^u}d not 
hfe again dilated until, the next pnlsation, or,in other words, Schpisatisa, 
a spoutaneops dilatation n^ht^ be^supposed to oecoinpmiy 
tbf pulsation, instead of a protraction r but such, a dilatn- ^ 
tipu. i^QuId haU6€dt$s in promoting the pFogresnve motion 
of the blood, ^pce a larger^quanj^ty.of blood, conveyed to 
,j|^. fmallcfi^selB, wHhoutem iuciieased tension, wopld be 


iue|Pc»|^l ari|h respect to resistances which arc to be 
..ovemc^%; ]j^ is possible indent that the muscular fibres 
nf ,tiioae m^eiies in r^bich the magnitude of the -pulse is 
iike^the fbres^of the lieart, may be mactive, ot 
. duf'm^^ that they way con- , 

distended, with a force * 

which ; 18 in certmp dmee permaigmti the eiwater mo* 
Voi.XXVU-OOT.ttlD. T" ncBtuni* 
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Ttietttvtm oftheblc^, tl^e diU^t^n^ <m« 

dbIitt|^'lit4o ndBU^lbtMis e^j 'al¬ 
though ft teftsion 

flimj^^ sod a lifedft in dh^Mfeter, With ft'^ory 

But l-lip dwtri- little lew exertion of tbc hwfrt.' dflstrifi^Htm hf‘thu 

WcS*noi wa- tjftulifneve^ bfe tiift^mBy dJifersified’ bjf e^^iepeirhfibu 

teriiUt^afEected pf this kind: for if any^^ftreety ^eeefbrft mons^f disteti^M 
in tbia «a/« ' ,:|^siwh ft''rftnft|i<»ftv-f^'«'^^^^^ 

oftly,''a' WoiM th^hcft ftkiee 

Etsoleiwft high;^i^1i 

troid^ in-ftffttE^i^Ndhd^istehi^ ' iiBfhed|etidy ^dh^ptte fhe 
So that there ftftd dti^pletdiy pi^veftt 

accumul°/°*^*'loftrf^accditonlalSftfl, uttW the elattie pdirBrs of ^c 
tioD, if the ikietT werei diwifti^Wd ; iiiid thhi n, perhaps, the fCTost 

elasticity of the impoHiftftlt* 96 'treHftC4he^hect established tnferaftc^from the 

dtoishld** doctriiie^)^l 4 av«.«dvnticc(l.- 

CifcHiation in It flpp4^> 4 Ibw ft inpift hw wunetaww been fband ^ the 
a meia without utcrut/tojtall:^ deititfitc'of a heart, in which the blood nttiet 
’* ’ hftTft in ftsimh ct^c^ 4Mh|^ the irMna^ftml 

asteMt in thisft^iteanaeft;hebseMiMi, whether there 
'.. sUftth^ i^]hi^»'^.#hftthbr,'^idood was eartied 

' sajina 'ts^'the 
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\ it ihfty^aaa mflhitidiiedfhye eont^^ hf^ihe.aittty, 
mftiire/eifthatilefi^bA^'i^ sloft^'ift^llt^^pl^gt.ew *^tio 
'AiM witli the assialftfice of dilatatibn; 

' ihft'&^itaiioa in' .the Wing -'aiio, prohahly 

wouldlei^ *h8^ heftiSMae structure 



itt 

bbftid,' aE'thif# 


af^the 


heart. 


the 

' tiodiEi bf {datitaii% 'wliiW%e^ ide* eaMiied>l|h^ 
and in aniuM^^ 4 iP*h* df thft fftp. ‘'llid^tlirculfttkki 4 ii^hlbt 4 Aeia'<dfifie 
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the phbra dfii hes^, -is hf Sineiy btft art fttfiH that 

Of thelki^'^^pdrihet inilki&Bll :^l3ie gMiA which |ier- 

fonAi'thk olhct.wFdie'hftart^ iaiieire powasMsd wf a ftiua^lar 
liftltlir 8hidieems%» prdpel 

<h/hlf^,*thiBiigh othtf cttfts/hjr 
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The state of 
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pend<i almost 
vfholiy on the 
action of the 
heart. 

Molificatiniis 
of it by ttie 
state of the ar¬ 
tery. 


OH 'rae FtJKCTioirtof thk hbakt akb. hb-tfribs. 

arteries may also have an iti|| mediate e0'ect tm the q^uauri^X 
of blood eomtaioed iti iiwy party al^oiigh very tittle yariatloq 
could be pmdu^ in thta manner, by a pbange of the ca|^* 
city of the larger vesselsj.' 

A<^rding 'tp this stahtinent of the powers irbich are ci^n^ 
cerit^ in ttie circulation, it must he oh'vrou^ that the nar 
tute hf ptilse, aa perc^tible to touch* must depend 
almost entirely on the action of tlte'bear^ since the stiit^ 
of ',the arteries can produce very little alteration ip its qua- 
Hiles. 'Ihe gireater hr less tennon of the prterml system 
may indeed render the artery itself* when at re^t* somewhat 
harder or softer; and* if the longitaqinal tibres give way to 
the distending fdree, it mhy become also tortuous: possibly 
too a veiy delicate touch may in some cases peirceive a dif> 
ference in Jthe degree of dilatation* although it is seldom 
practicahle to distingdidi the artery* in its quiescent state, 
from the sumuhding parts. But the sensation, which is 
perceived when the artery . is compressed* as usual, by the 
linger,, is by no nteans to be confounded with the dilatation 
of the artery; Ibrlh ihi.s case an obstacle is opposed to the 
motion of the blood* against which it strikes* with the mo¬ 
mentum of a coqsideiraible column* almost in the same man¬ 
ner as a stream of water strikes on the valve of the hydraulic 
tarn;''sred in tbia manner* neglecting the difference of force 
Ofrismg'ffom the different magtiitndes of the sections, the 
prirssure felt by the finger becomes nearly equal .and simi¬ 
lar to that whith is originally exerted by'tiie Ji^rt: each 
pulsattoA pairing under th.e finger* in the same time* os is 
required fdr the contraction of m,e l|^Tt, although a very 
tittle laiiirr and more of less so* in proportion as the artery 
is more 'or less distant ; the artery remaiiiing then at rest 
Ibr O time equfu to ttiat^ in which'the heart is at rest. When 
thereforV an artfry appek‘!^*‘lo''SWdb,\i(W^ to |bmit more 
strpn^y thah ' u^hal* the'^reaipstance 'ia! to be 
ptained from its ^i^ter dilidetioD, Urhirdi a^ows it to re¬ 
ceive i greater portioh of ttie'action of die heart* in the 
same mahner at an' aneurism eilnhits a very strong pitlsa- 
fien* witiKmtbny iocrea^ of enmgy,' dither in itsefi*, or in 
"the n^^baurtog vessels; hud dh hand* whj^ the 

puimtroiis of the nrte^ of a paralytic anpi become 



0» tttE Fyi^CTiON* CfV tstn BBlRT AN» AM^UfEa, ffy 

vrR i^nnot. hesitate ta attiibifte the clyiinge to its pc»|iiai^eot 
(»ntrae^pn» in nice the emar^ement an4 contractioa of ihe 
blood vessels of a ,h(hh aN: well kfiowti, to attend the In- 
crease or ditpiuotioo of its muscular exertions. There is 
als6 anoth^ vrajr* itiivhleh Ihe diminution of the strength 
of an arteiy they iipcrirase'the apparent magnitude of the 
pulse, that is*, hy tlm ; veloeity with which the 

pulsation is" transihijt^: for we naii^ seen, that the inagui* 
tud^ of the pul£^ isio the iaverse rt^o of theien^h of the 
artery distended at Vnce ahd this length is j^m^oi^pnal to 
the velocity of the tmhshiission: but it must be observed, 
that the force of idie pUlse striking the finger wotild not be 
affected by S'ueh a change, except that it might lei rendered 
somewhat fuller and softer, altimugh a ctih'sidemhle throb- 
bihg might hO felt in ^he part^'from the Increase4 disten¬ 
sion of the temp^ry diameter'of the artery. How little a Muscuiat 
muscular force is' heCMsary for the stntple transmission of ^ ^wce not xe* 
pulsation may easily he shown, by placing a'^uj^er bn the 2i1tTp«?s*UwB, 
vena sapheuat and striking it with the other h^d at a dis- ^ 
tant part i a sensation will then he felt precisely like that of 
a weak arterial pulsation. ,, 

The delations from the natural stale of the circulation. Deviations 
which ave now to be curstwily mvesti^ted^ ihay either 
general or partial; and tbe^neral deviations m^J'insist circulation, 
^ther in a change ,pf the motion of the heart, q? of the ca¬ 
pacity of th^e capillary arteries* When the nmtjqn iof^ the when themo- 
hcaVt is affected, the quantity of blood transmitted by it of 

* ' '* A ’ *' * / V lit ' t 1* heart IS a0i*c^* 

may either remain the saipe^ m perfect health* .qr 
minished," or lncr^sed. Supppnng it to remsli:^ the same, 
the pulse, if moiq frcjquept,! miist be weaher, and if slower, 
it mn^ t^e stronger; h^t thisJattev combination is scarcely 

S' •* V ^ •* 




bility, PI npyqc be emptied, ,fi;qm, weakness of its mus¬ 
cular, pbweis.^. . But the im mediate effect of such a^ phaufi® 
as this, in the functions depending on, the circulation, capr 
not be yerj materiaJ, and,it can oidy. be cqnsidqred us gu 
ihdicstion a 4e;^§^ment in the nervous aui| jpuscular • 
wstem, whicli is not likely to jeqd to apy disuse of t|ie vital 
funcfions. l^eu the quantity.of bldbd transmitted by the 

heart 



eK Ttifi rUNCTIOHft C^F M® IliA*^ AH© 

aJlV sm«ttw *^ra ini* emUM beeow* 

dtfMM,'. npW tfc* aaMttlni' cc)»t« oF ^ artery . 
anftJetitJy tjlMkd to i«#ira • diminWud tef"*"!! '®"v* 

piobabl* Hossibte in njSj#; Umitod'^Tee^ 1“ ^ 

»toto tbB,pid»e n««# <to4 f^n SW* ^ 

«ii4 €W»HtoK«rf 
accnmnJltod i» th* 


" ' 1 «I \l -I' 

niVM by iM ^ w gwss^ter ^ 

})e )(»il-nii4,rtn»*. .f.» .wtorito ^| 

t«dn*to *{ «*"WK • ’"®^‘ 

ileiUotiem. «(ju*Bf^ote^ *F4^^<m®ei,A .“f/.T. 

mj. 

--nnriB citoitinti^t, tte inaHop of 

blood bdn^ Bcc^eratrf, and the orferiea emptied, ao that 

th^Oito Wla «n.U •nd.wtii. »?an. n^ r;*'- 

Tjpte. wWtoWej ,»jil»»?.«»P!seW* ^ 

'vh?F« ■, Whito,. on; “W’ 


. - ^ha^sJnf. *r" Pr^“^ ^ 

•. 1^ eaitt in the coMS of an intermittenl 


Coldfi 


intermittent, althongn^ seemB 

more 




mQ|« prob^ble« a d<»bi,U^ of the heart n t^ pimary 

'eatl^'ef dennuemebt, 44ih:h dfi^ l»ocftl tnaam< 
pi^artoiiiV^tie ®r concerned ^Tii^rent kin^ of feiriiir* 
tillire are olhw ra^e poi^ opel, which seem lo haa^e a fl? 
miUrvWtioo io local mlammatioos. The la^t obneas of 



have endeavoull^ tti d^bnstrate, ,ktiy aiippo^ derange¬ 
ment in the jicdbns of the lar^V te&la mwt be'esfKluded 
from the noralSe^ of caiiaes a%ic1i^iiati the 

circatation. Mt ^nhot d^i^ td^t ajdliainuil^ of the 
clastic, or ^ven of thfelhascmtaf foVee of % 
must be imtti^^^tely fbtto^iid ao'ehki aa '^kdli 

produce a -xesijitance eqWl,to ^tibe iSeteiiidoit 

will occasim an^i^cf^seW l^helSf'^a^^o i|iost’daaeapaifi;^ Inflammatiou, 
the heat wiU atso^l^rtlly incy^lsSW of the 

inereas^ ijuanti% bf'tSl^d, Wiilch #ifl4ie paoi 

through .the part ; and since the hydrostatic pSrdteure’df the 
blood ac^ir^ greater forcc» as tf(c atteiy* btNtdiSIfet timre * 
distended, |t tpay be ¥o lit to * eontipO W giye wiqrt 
like a ligament.a^hich bas.be^' sti^neii^'tapported'by 
the suiroundlhg parts! tn this 

will be Wdy for ahy parposeli'Wch ^wre ii; tbe^ijer ah 
injury is to he r^pahred, a'l^i^'tubstmice fbia[MHi!| thid ti pc^^ the 


is not iropa^1Sev|C'a«|hw in the ilifte orfheninivte jfj,. 

vessels mi^Jpltijimtely .ptodpee s^e 

tips of th^.blood itself . ' . ' «*" 

more ■& ^^Ij^niary att^ are /debilikt^ ^ 
tended^ tKe great^ will be the me^ telocity of^a timi* 
lation; but whether ot no the velocity willf be moiaased in 
the ves^ls which are thus distended,'must depend on the 
eient^af tlhe adSklted pkrt; a«d ft inpy freqnemly'ha|^ 
tl^,tbe, Wioci^ m diiliifflshed on apicQimt 

of Which th^'blood is to occupy^ 

than* increased by the dfmUuition of the resist^K^ Ahd 

oa, th?»^|Wb®o^» the vetoSty'mky be often ft»t' * 

a siimlar retwn, at the place of a'partial contracdeiib Renee U^rps^ent^ 
^e mgy easily understand' some of thh eaperimeftis, Whldh 
^r, "^411011. }|as related in fhere: 



Ij20 oir TBt: functioni ow rm heart and Ait^iss* 

tBe application of spirit of wine to a part of the membrane 
of a frog*s foot contracted tbe capillary arteries, and at tbe 
same time accelerated the motion’of the blood in them, 
while in other parts, where inHammation was present, and 
the vessels were distended, the motion of the blood was 
slower than usual. 

**P®ci«* of inflammation may probably be occa<* 
Biation. ' ®ioned by a partial constriction or obstruction of the capil¬ 
lary arteries, which must indeed be supposed to exist where 
the blood has become wholly stagnant, as Dr. Wilson in 
some instances found jt. This obstruction must however 
be extended to almost all the branches, belonging to some 
small trunk, in which the pressure remains nearly equal to 
the tension of the large arteries; for in this case it will hap¬ 
pen, that the whole pressure will bp continued throughout 
, the obstructed branches, without tbe subtraction of the 
most considerable part, which is usually expended in over¬ 
coming the resistances dependent on the velocity; So that 
the small branches will be Subjected to a pressure, many 
times greater than that whifch they are intended to withstand 
in the natural s^ate of the circulation ;* whence it may easily 
happen, that they may be morbidly distended; and this 
distension may constitute an inflammation, attended by red¬ 
ness and. pain. Nor is it impossible, that obstructions of 
this kind mky originate in a vitiated stRte of the blood it¬ 
self, although it would be difficult to prove the truth of 
the Conjecture; it seems, however, to be favoured by the 
observatioq of Hidler, that little clots of globules may of¬ 
ten be observed in the arteries, when the circulation is Ian*- 
» , guid, and that they disappear when its vigour is restored, 
especially after venesection. But if a very small number 
only of capillary arteries be obstructed, other minute 
branches will still be capable of receiving the blood, which 
ought to pass thrbiigh them, without any great distension 
or increoBC of pressure; and this exception is sufficient to 
explain tiuother experiment of Dr. Wilson, in which a small 
obstruction, caused by puncturing a membrane with a hot 
- needle, failed to excite an inflammation. This species of 
inflammation ts probably attended by less heat than the 
former; and where the obstruction is very great, it may 

perhaps 
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perhaps lead immediately to a mortification, which is called 

by the Germans ** a cold burning',** 

The hiost usual causes of infiainmation appear to be easily These eon- 

reconcilable with these conjectures. Suppose any consider- 

able part of the body to be affected by cold; the capillary the common 

vessels will be contracted, and at the same time the tempera- of »»’- 

_ „ , . „ namroation- 

ture of some parts ot tbeir contents will be lowered, from 

both of which causes the resistance will be increased, and 
the arteries in f'eneral will be more ^r less, overcharged: if 
then any othef* part pf the system be at the same time de¬ 
bilitated or overheated, its arteries will be liable to Tie mor¬ 
bidly distended, and .an infiammatiou may' thus arise, 
which may continue till the minute vessels are snpported 
and strengthened, by means of an effusion of coagulable 
lymph. The immediate effect, either of cold or of heat, 
may also sometimes produce such a degree of debility in any 
part, as may lay the foundation of a subsequent inflamma¬ 
tion : but the first effect of heat in the blood-vessels appears 
to be the more ready transmission of the blood into the 
veins, by means of which they become very observably 
prominent: and cold, which checks the circulation in the 
cutaneous vessels, probably occanons a livid hue, by retain¬ 
ing the blood stagnant longer than usual in (he capillary 
vessels of all kin-^s. It may be objected, that an obstruc¬ 
tion of the motiei^of the blood through a great artery ought, 
upon these principles, to produce an inflammation in some 
distant part: but in this case, the blood will still find its 
way very copiously into .the parts supplied by the artery, 
by means of some collateral branches, which will always 
admit a much larger quantity of blood than usually passes 
through them, whenever a very slight excess of force can be 
found to carry it on, or when the blood which they contain 
finds a readier passage than usual, by means of their com¬ 
munication. with such parts as are now deprived of their 
natnrid supply. 

It is di-fficult to determine, whether blushing is more pro- Blushing, 
bably elfected a constriction or by a relavation of the 
vessels concerned ; it must, however, be chiefly on aifaction 
of the smaller vessels, since the larger ones do not contain a 
sufficient quantity of blood to produee so sudden an effect. 

Perliaps 



m 


Tendency of 
inflammacion 
extend ifc« 
iiielf. ' 


Opera tion of 
remedies, for 
inflammation 
aud fevers. 


Topical vene¬ 
section. • 


Perhaps the capillary vessels arp dilated, while the ;Brteries, 
which are « little larger ooly, are contracted ': possiliiy, too 
ftFi obstruction mai', exist at the point orjunctidp ol^the ar* 
teries with the veins; ^nd where the hlufili is preceded by 
p.ileiiess,^sq^(^ an ohstructioa-is protmbly the principal caat>e 
of Uie whole, alibction. 

Wit^> rpspect t 9 ,.the teiidency of inflammation in general 
to .ejfctiend itself to the n,eijghl>ounug paris, it is scarcely pos¬ 
sible to form any roasouable conject ure, that can tead to fts 
explanation; this circufljstance appears tp'he placedbeypndl 
the reach of any mechanical theory, and to belong rather to 
some inatiml communication of t!ie functions of the nervous 
system; since it is upt iaflammatlpn only, th^i is thua.pro- 
pagateclj but<a variety of other h>cal alVcctious of ^ specihe 
nature, which arp usually complicated with inflaratuation, 
Jilthpugb they WJty perhaps, i/i soiufi*cases, beJodependent 
of it., Indammatipn^however, certainly capable of 
great diversity in their nature, and it is not to be expected, 
that a^y mechanical theory can do more than to aitord a 
probable expkoutipn of the most inatcriul circumstances, 
which are common to all the diflVrewt species. , , 

-Beside these illustfailons of the n^ure of fevers 

and iuflammatioos, the theory which has been explained 
may sornetiqacs be of.use, iu epabiing us to irndepitand the 
operation of theremedies employed fp# relieving them* 
Thus it mpy be shown, that any diminution of the tensic^h 
of the arteria.l syatern must be propagated from the point at 
which it begins^ as from a centre, nearly in the same man¬ 
ner, and with the aaine velocitv, as an increase of tension, 
cv u pulsation of any kind would be propagated. Hence 
the effect of vepe^ection must be not only more rapidly, but 
also^morc powerfully felt in a neighbouritig than in p dlk-' 
timt part: an^.although the mean or pcrmaiient tension of 
th<:_yc8seh. pf apy part must be the sam’e, froiii whatever 
vein the blood may have been drawn, provided that they 
ttudyrgo ny. local alteration, yet the temporary change, |>Vo« 
dneed-by opeuiog.a vein in their neighbourhood,' may bav ,0 
relieved tiiem so effectually from on excess of pressure, hs 
fo allow them to recover their natural tone, which they 
cduld not have done wjthout such a pstrtial exhaustion of 

the 
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the nHghbotinng vessels*' But since it seems probftbley 
that the minute artenira ere more aj^ectei) by distension thati 
the veins, there is reason in general to expect a more speedy 
and edi^cious relief m ihflaiatnation^, from opening an Anenotoro^. 
artery than a vein: this Operadoiiy 'hov^iir, can seldom be 
performed without material inconvenience; but it is proba¬ 
bly for a similar reason, that greater benefit is often expe¬ 
rienced frou^ withdrawing a small portion of blood by means > 
of cupping or of leecheii, than a oiticji larger quantify by Cupping and 
venese^on, since both the fbrmor modes of bleedthg tend*®^^®®^' 
to relieve the arteries, as immediately as tbe veins, from 
that distension, which appears to constitute the most essen¬ 
tial characteristic of inflammation. In a case of hemorrhage Use of iox- 
from one of tiie sinus^ of the brain, a very judicious phy- 
sician lately prescribed ^he digitalis: if the effect of this 
medicine tends principally to diminish the action of the 
heart, as is commonly supposed. It was more HhOly to be 
injurious than beneficial, since a venous plethora must be 
increased by the inactivity of tbe heart; but if the digitalis 
diminishes the general tension of the arteries, in a greater 
proportion than it affects the motion of the heart, it may 
possibly be advantageous in venous hemorrhages. We 
have, however, no.sUfiSctent authority for believing, that it 
has any such effect on the arterial system in general. 

Although the arguments, which 1 have advanced, appear Muscular 
to me sufficient to prove, that, m the ordinary state of the arteries have 
circulation, the tnuscular powew of the atteries have very 

i V . , the ordinary 

little effect in propelling the blood, yet 1 ueitner expect circulation. 

noir desire, that the prevailing opinion should at once be 
universally abaildoned. I wish, however^ to protest once 
more against.a hasty rejection of my theory, from a super¬ 
ficial consideratioh of cases, like that , which has been re¬ 
lated by Dr. Clarke; and to observe again* that tbe object 
tions, which I have adduc^, against the eperation of ibe 
biuaeular powers of the arteries in the ordinary circulation, 
not being applicable to these cases, they are by no means 
weakened by any inferences which can be drawn from them. 


IV. 
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DCSCRtPTlOH or A SCARiriCATOK. 


IV. 

Dejcription of a Searijkator on a new Principle* By Mr* 
TiioMAs Shute, Surgeofu 


Nev scariBca. If ttie annexed desoripticn of a Scarificator, wbicli I hare- 
found upon trial to he extremely efficient, should appear 
worthy pf insertion in your Journal, 1 have taken the liberty 
of transmitting it to you for that purpose. 

I am, Sir, 

Your most obedient humble Servant, 
Park Street, Bristol,. THOMAS SMUTE, Sur^eon^ 
^22dJuly, 1810 . • 


Cnppilig evi¬ 
dently advan- 
tageoits. 


The operation 
sometimes 
tedious, pain¬ 
ful, and iu- 
eWbciual, 


t If 

probably fiom 
defect* of the 
iiistrumcnt. 


The advantages resulting from a local evacuation of 
blood by cupping, in a variety of complaints, being ftilly 
established, it would, I presume, be a waste of time elabor¬ 
ately to descant on the merits of stjeh depletion, as forming 
a high and important remedy in the curative art. It most 
however be admitted, that the operative means, which have 
been hitherto empkryed for this purpose, are not only too 
often tedious and .painful in their applications^' but very 
frequently extremely inefiectual in the eveut. Sitch being 
the acknowledged fact, and regardiog it as very improba'* 
ble, that the difficulty of obtaining blood could depend on a 
waut of manual dexterity in the operator, when thesptvrifr; 
catur usually employed had passed through the hands of so 
many able't>ractitiouers, it seemed natural to conclude^ that 
the want of'succe^is ought rather to be attributed to some 
fault in the comtrnction of the instrument itself. Impress- 
c<l with rhese ideas, and having taken up an opinion, that 
the* failine of the seas iilcHtyr now in use might he attributed 


to tire manner in which the incinious are made; and sup**# 
posing, thvit simple puribtures would more certainly enter 
Alteration of the depths intended; I flatter inysclf, that, by altering th^ 
its prinriplc. pnnciple on which the iustrument used to act, 1 have pro- 
duet'd one, which will effect all the purpaat'e required with 
more feeility to the opes*ator, and less pain to the patient. 

Without 
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Witliottt any intention then extravagantly to extol the This inatru- 
properties of a new instrunient, or unnecessarily to depre- 
ciate the merits of an old one, I take the liberty of recom* 
itiOnding Dlie to mtr.medical brethren for their approbatiotf* 

■which I have ToOnd^ to answer in rtiy hands much better than 
any other that I have yet been able to procure. That the 
anstnirnent here reconotmended will invariably produce the 
wished for effect, 1 urn sanguine enough to believe; at the 
•same time that 1, by no means, mean to assert it is not still 
capable farther ithproveraent. ' 

A draught tak«n by Mr. Mac Donald, a friend Ond pupil 
of mine, is subjoined, suflRciently explanatory as 1 hope of 
the fabric of the instrument, which may be purchased of 
Mr. Winter, Cutler, Brid.;© Street. 

It is my intention, at no x*ery distant period, tooffsra 
few obser i -’tions on the formation and number of the lancets, 
so os more immediately to adapt them to particular parts of 
the body. i 


Explanation of the P^ale* 

Plate IV, fig. 1, 2, and^. a a nut, by means of whith, T!j»«carHici.- 
acting on the screw the plates c and d, holding the Ian- described, 

cets, are drawn upwardsS, till the catch e falls into the 
notch at The uut is then unscrewed; and, by pushing 
in the knobg, the catch is withdrawn, and the worm spring 
Jt immediately forces down ilre lancets. 

e, a spring acting oji the catch e, to force it into the 
notch. 

k, a box, tvhicb, by means of the screws 1 regulates 
at will the exposure of the lancets, and in consequence the 
depth of the incisions. 

The figures are on a scale of half an inch to an iuch. 
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p 9 ^ By Tm.Q^9 

t ,^/ji* ' itt a iottpr Ironp ^e 4^i*thpr,, 




To Mr. NICHOtSOlSr. 


Theory of OTWITH^TA^DING tjilo atteotioo^ has lately 

capUiary aj- paid to the phhaotNenEi irnstog |roaii^ ca]^ll«fyactt^ 

^ theory to he aitli m a vOrf-jNipeff(pet stiite. I 

< . have endeavoured, m hhat follows, to throw eooie light on 
that part, whi<^ ia^iOosfc^de&etiive. .T%e iasertioa o£ it,> in 
your valuable Jeuntd, will speedily bring tey ideas belbre 
competent judges, - ^ ^ 

And much olhige, Sir, 

,,; ? . i Your most obedifci^ Servant,' 

Pitqicastle, near Coekermouth, THOMAS KNIOHT. 
/n^ 3 ^, 18 JO. 

Thephi no- There are two ways of tr^tiog the subject of capillary 

meoftnsayhe action; .the measure of the ol&er phenomena may be 
eof** estimated from,the figure of the surface, rrhich is a tiwu/fa- 
the surface, or neous effect wHh the height of the fluid ; or, secondly, in a 
more natural manner, from the forces themselves which 
. suppoft tbe fluids , • ^ ‘ ' 

Mistake of if, with Mr.. La Place and Dr* Young, the .flfist method 
Mr. la PIkc, made, use of, we must take care not to mistakcTaa edect 
for the cau .e, as the. former of these authors appears 
to hove done*. Bht, even tf we do not fall iutathia errour, 

' *, 4 theory, wl.xh stops here,, must.appear, I think, to any 

^ ones to be ekceedinv^ly ctefective. Let the hydrostedh pfin- 

cipU;,, of the porpendicplarity ^of (be'force; to tht^^r^ce, 
be used to explain what rekfes to the figure of thati^rfhce: 

c 

• j 

■ ■ J ■ ■' ; 

* It is vriy rero^Uable, that Dr^ Young, ip h^ obs^atioiw on Mr. 
la Place’s theory, should not have noticed the chief ciremnstadee in 
which it differs IVo^ all utieiB'; daits UQ fube 

capillaire,''|Mn* i’r/j^f'dn' la coiicavit6 de st sufflce^’’’5irt^fendli^‘ ’^«r 
I’Action capillaire p. 6o* Whether Dr. Young himself he of this 
o';>hiion, idonQt^crydn)rly'f«cveive. 


The plu’tiO' 


from the 
forcei. 
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olt fiiB ArraABTiow* 

but, by all means, let us have a view of the mokanim hy 
ttfhich the tthofe column ts mppwted. 

Mn fja Plaee, probably from ccywidraAng tbe mattw in Errtmr in his 

hheeeekdrtieithh&i Which-iipp^fs 
to be as ferr^oleobb'W fys<^y'e«plamiAg^tlte as the 

^^rst bad been iu ajwrotig-cspjifie. 

My own iutastiou, at present, is to show whft part of a Object of the , 
capillary tube keeps a fluid elevated ; and the precine Uiaiix 
n«r, in wllWb 'tt oaiUttes this eletriitkm t or^ itt other Words, 
tosupemede :tli»>«ecoiidniiekhed of iMlr.'^LaPlace, and^U 
similar fhewies# iby one iBor6^<JonfijirroaWte>'tOtfBtb«« 

The remarkable'experiment'Of 'Abat, wbieh Mfe> La I^ce Experiment of 
seedik to have ifadugbt ontf of 4he beet ^roofi, of hiar first 
theory, will be very easily explained here on quite different 

principles. . ’ 

We shedl also see whAt is ^ limt of the height of the 
fluid-ia^ that experiment, Which no one 1 believe has yet 

shown, • 1' " 

1 suppose, with Mr. La Place, nod* other writers on the 
subject, that the attractions of the pbrtieles of the fluid for itself and for 
itsek, and of the tube for-fhe fluid, extend only to iusensi- ‘he tube differs 
ble distances ; that they tblldw the Same law ofthe distances; sity. 
and only difler by thdlr intensity at the sable distance. 

Plop. - 

Let A B C D E F {fig, 4) be the seiiltioii, through the Piot»ositjoa. 
uxifii of a circular tube, every whsfte of equOl diameter, ' 
bent into a recbingular form, and'standing in a vertical 
plane. Let tbe part A 'B C D, of the tube, be formed of 
matter, the. intesisity of attraction of winch for the fluid 
witbin it it represented by r, while that of the other part • • 

C D F 4§ 1 ^. The excess of the mass of fluid in the-leg 
: A Eotier fl»t in the leg £ F U aa (ssw-B v') 9C diaiBeter of 

dbWtbbe. ; 

Lete tt m n > be a slender canal of fluid, extending from Demonbtm- 

tbe.jUMdh^ m one .leg to that in the other, and pan^fiel to 
of tube, as well aa every where at the . same 
ditlasioe ibf' It is, in the first place, evident that this 

’ • r - . ' . ' I? • 

• * ■* ^ ^ '' * >• 

0 Xhe bataneisffibres liAe. 

canal 
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1£& 

canal is not urged either way, except bj those parts of the 
tube which are situate' near the surface of die fluid. 

for, from It any particle of the tube, set pff i mi i «, 
equal to obe another, and of any length leas than the radius 
of the, sphere of action of the particle. 

If this particle urges the canal in one direction by its ac^ 
tion at m, it urges it equally in the contrary direction by 
its action at n*. 

We will now see what action the canal sustains near the 
surface c e d» With sE radius e/, equal of the sphere 

of action of the particles, and with the point e for a centre, 
describe the circular arc o jTp^ 

The canal e r is urged upwards by the resolved action of 
those particles of the section of the tube contained in the 
space ofpdo't and if this space be divided into two equal 
parts, by the horizontal line e y,»the action of the part 
above this line draws the canal as much upward^* us that of 
the lower part does. For from any point g*, in the lower 
part, draw g e* g h equal to one another; the - action of g 
on the part e h urges the canal neither upwards nor down¬ 
wards ; for its acbon on any point above h is counteracted by 
its action on another point at the same distance below e. 
But there are particles below A, and within the sphere of 
action of g, as at k, on which it exercises an unbalanced 
action tending to draw the canal upwards. Next, suppose 
it in the upper part of the space oj^p d o, similarly situate 
to g in the lower. Draw e i, which will be parallel to g A, 
und will evidently draw upwards that part of the canal below 
e, a$ much as g draws upwards the part below A. 

The oilier end e of the canal en mt, is urged upwards, 

> 

This is 90 plalA, that one is astonished to find Mr. la Place, iu 
his second method, .makiqf the ctiief part of the force, eteyatcs 

the fluid, reside at the junction of the two tabes. See ^ S^piiment 
u*ta Th^oHe de VAction €«tpt7^afre,''’'p.!]'6. Ciairaat Also,-itnWitheorpt 
tov/hich it has been lately the fashion to giye very undeserved praise» 
falls into the same errour. deki Terre,” p, 4 19 . irb®f*dse 

proposition, that a moss with a plane surfiice presses v slen^l^ eolnmn 
within if downward^t to which most of' Mr. hi Pl^ceV errpurs inay hi 
■ iiaced, has Cluraut for its origintd author. Bafiy has tWmiaa 
fijpirc, and nearly the saapte words. . 1 
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in like mann^er, by the action of the space u (p equal 
to, and described in the same manner as, o/p d o. 

Nomt, suppose both sides of the section of the tube to 
volve round the axes a by « d; the cyVi di’.cal annuius 
generated by e r is urged upwards by the action cf the 
annulus generated by the circular space o/p d o; and that 
generated by t § by that generated by « ^ w 5 «. I f we re» 
present the action of the annulus generated hy oj^p d ohy 
2 r, that of the annulus generated by -q ^ 5 « will be 2 r'. 

By reasoping in the same manner with re pect to all other 
cylindrical annuli within the sphere of action of the*tube, 
and taking the sum of all the actions, it is plain, that the 
excess of the mass of the fluid in the leg A £ orer that in 
the leg E F is as 2 r—2 r\ 

But now, supposingaU other things to remain the same, 
conceive the diameter of the tube to vary. A canal e r, at 
the same distance from the side, in tubes of different 
diameters, will be equally attracted by all of them: for 
that part of the surface of the tube, which attracts the 
canal, is so small (by the hypothesis) that it may be con* 
sidered a«> plane whatever be the tubers djameter. 

Therefore, while the diameter of the tube varies, as the 
number of equal columns in a cylindrii al annulus of given 
breadth, at a given distance iroRi the tube, but within the 
reach of its action, varies qnam proxime as the diameter of 
the tube, while the force urging upwards each separate 
column is constant, it s. easy to see, by collecting as before 
the sum of the forces acting on di ;* re annuli, that the 
excess of the mass in the leg A B over that i i E F is as the 
diameter of the tubei 

By combining both parts of the pH*p< sit‘<on, and sup- 
. posing the diamq^r of the fube, and the attractions of its 
two eudeto va y t'>«j:,e let, the exqe^'t of the mata in A B 
over that in E F will be as (i r —2 r') X diameteE 

QEP. 

Cor. ift. '. It is plain from the above demonstration, that CorolUrjr l. 
the mas|S of Quid, supported by a capillary tube, depends 
not in the amaUest degree on the figure cad of its surface, 
to that, if it were pos$i - for uf to make t/ds turface tedeB 
other cow eimhUfi ure, the eaunfmass qf^uid would 
You XXVlI-nOcT. 1810. K stUl 



o» Tins f««Mn kTTkicTKHt. 


1 «} 


C 4 <rol]lry &, 


gtifibe0^i>pSrie4J^ if^F^ibe fetieiaeditd^y 

effect^ '«!XiM1y4Bnth«(*^^ a&^the ctrticiMwiiBta ,lcwN»^f 

tf'supiiortc^ i*haib trm s?€<»b}ary.edect; tbe cira^e»bat&g 


fkegff aiid fb^ force of grairtty. 

When* hewever,. I say,, that the figure of.'tbe su^foiieis 
uF fio Qdbs^oence» I suppose that surface to at a setutdbte 
deetbuce below the orifice of the tube* otherwiiie the case, will 
be Very dii&rent: for, . 

Cor» 2d« Suppose) In fig. every tibiog to reipein as 
before^ excepting that the whole tube U made of one kind 
of matter, (the inten^ty ofittb-action for the fluid within it 
being r) and that the lefohaiid branch teHniifotes' close 

to the suiface of the fluid* 1 say that the df^repee of 
masseS) in the two.branches, will, in great measure,^. depend 
on the figure of tAot jp«rf 6f the mrfaee of the jflttidi, at the 
o^ifice yi^, eehich u near to*'^ end 5: and that we should 
have the greatest diflbreiice^bf masses if it w€a»e possible to 
make the fluid, at this orifice, take any figure osi x x y *y 
pieTpendtcolar at the sides, at^l . having every pwnt , of its 
. Upper surface distant from y tnid S by a; ap|ce greater than 
the radius of the sphere of action of thepardcles- And the 
difference of maases in this case, would be to the dif^rence 
of masses when the surface is horiiM»ntab:g8 y * at, the 
orifice of4Wtube, as 2 to 1*. ^ - , ,^r 

For, la thk latter ease, whub the r8nr%ce\‘0C flt^ is 
<y « it is'evident, from bse i^soningviised 
tion, that the left hand.mass is drawn upwards by a .force as 
r« and the right hand mass by .a force as 8 r; tyhc^pcethe 
diflereiice^of the masi^,is as r,' But, if the left hand, piass 
could stand at jr z, and the column • f become yy, any such 
column, and. consequently dm .whole left liand dm^, would 
be urged aeitiier',upwards nor downvrhjrds by Ibd jy S 

of the- tuba^f themfore :SiSiasses''''W6ii'ld"be 


efetitely oc^sioded 41^ tbe\btbeir %iiin«fo,™‘ai*d #o4fld‘'be 
as 2 r, ' 

Non, thopgh^we canpqt nifle t^fjild 


'* Mr. Haii/, 
fill!?, in conBequetJce, i 




I^ve i3t Ipri^ «j3id.if,<Sf<4 JW»i 3ySie sur- 

/4r«*(^ i|f.^>ta&cK thie^Mherb|!«lnobc'tlr|ls 

b^s&mie dliiTes, »ad ir«t 

^JialL^ « v; tb^ d^t^fQQe in th« flatter<c««e« 

being' to tHat'lia the Brmer in a ratio ,apprcmclilng the more 
nearly to that of 2 to 1, the higher we caa make^the eoomex 
surface $ r y, end the nearer its sides at 7 and $arp to per- 
pendicula]i;;ity..with 5* 7* 

Here then is the true and srin|de vexidanation of Abat’s 
experiment, which iitono respcet depends on the hgure of 
the surface, in the Jk^nJe that Mr, la Place mean^. 

Cor. 3rd. *^Let A B j> fig* 6# i^j^presept aiube pf apch Corollary 3. 
tnt#iil$ty'of attraction, that, if it be imiPersed in a fluid the 
faorTkoutal surface of which is jf c id, this ‘ surface shall 
undergo'ho alteration. • 

Suppose this tube cot off iclo^ to the ^rface; ds, by 
this, the part af c (a qiimlpatit to the radius of the sphere 
of attraction) which half ttS effect ns owing (by the pro¬ 
position) is taken away,'the intensity of attraction of %he 
lower partycj^ must be doubled to preserve theequilibrium: 
and it plainly foilows, thjat iihe iut^ity of,attraction of the 
fluid for itself is twice that which the tube befbreit was cut 
off had for the. fluid* ^ 

May i not say, th^ so peculiar a dejenonstration, bf a 
^theorem ea»l)^'p]^ci#ed-in other .wdys, is of itself sufficient to 
establish thC: froth of this theOVy ? 

Cor. 4tb. If, ih fig- 4, we sdppossehthe’'branch £ F to CoroUary 4. 
be cot off close to the sarfisce (which f suppose horizontal) 
and then to be of the same intenidty of attyaction ^ith the 


W After>tha iSma maitneFlsaxplSiOed another experiment mentioned 
by Mr. la Place, Isti aapplemant, p. 40. Flaage aeapUiary tube into 
S|SBter,‘ Oj#cethe fi^er, .drapr it opt 

‘ if *,f*ow teinsra. ttis fingef, d*)? > will Aill irf the 

Ipbe, acid form a convex drop at the lower oriBce. Bat, when U has 
eeued to descend, the height of the column always remaiip greater than 
the height of the watet to the tube, above the level, when U was plunged 
in thefttadii, This eac^ (^ya 1^. la ^Place) j« owing to the aation of 

«t^^^^ve.glvena^pf^bat’s 
eomimaat, - * 


K2 


fluid 



«fFBCTS or ^tCS:stiV£lt 131 WAT^B*. 

ftuid it txifitainsy cftse of a c<Mn»>n ■ca'|>iHtt#y 

tttbe; am! themii'sti raised abohre the^l^et of the feurfu^ of 
the flmd in tfae'ireswl is sis (^i r—r) k diameter of'’the 
tube. From this coi^llary the explanationf of the eornttiOa 
phenomena is too simple to make it n^essaiy lor me to 
dwell on it. 


* ' 'Tt' 

Jin Aewunt of the ^^fcts of Thirty Tom (f Quiohsiher 
escaping' by the rotting of leathern Bags into the Bilge 
Watert on board the Triumph Mmi of War: communicated 
by Dr. Bairo, Physieim General to the Navy, to a 
Friend in Loudon, 


duickiUrer J N April, 1810, the Triumph iiian of war took on board 
thirty tons bf quickidlvert contained in leathern bags of 
SOlbs. each. These bags were picked up on the shore of 
Cadiz, from the wreck of two Spanish line of battle ships, 
lost in the storm tmmediately preceding, at the end of 
March, the above date.' The collected bags were stowed 
lielow, in the bread room, after hold, and store rooms: 
inwetlesthem they were saturated With salt water, and, in about a fort- 
1^.1 Kf night, all decayed and burst. In the act of collecting and 
endeavouring to aive the quicksilver in casks, much of it 
found l|ts '^ay.td the reeesses of the ^ip, beyond the pOs$i<- 
• • ed recovery. Some portion, however, was secreted 

' 1^' iftbe men, who amused thmnselves in voriousw^ys with it, 
cleaning their spoons, bcc. ■ ^ 

Thctft{swfor At this period bilge Water had collected in the ship,’the 

from'wl«ch was intolerable; and the'carpenter's 
tais, instead of mate, in the act of sounding the well, was neilrly suffo- 
blackeniflf cated. The-effect of the*gas escaping from bilge water is 
* manifested, by its doming evel'y metallic abbstance in the 

ship black. But in i^is instance metals of drery^kind 
wCrq cOated with quidk^lver; and n generkl affection of the 
took place among the and officers, to u severe 

legree 



9jrr£m or QuicxMi.tFEft in .bie.«e wa^bb» 


degree of p4^e}isnii m upends of doo men. Tbe was and sainstdi 
sent to Gibraltar,, had a^l her stores taken ent, tbe bold ^ 

made clean, and nil the quicksilv.er, that could be reachod* 
removed; bat nfar tieo'tons are supposed sttU to retnaiitbo* 
tween the sbfp^a timbera below, which can only be el^red 
away by docking the ship, and dislodging a plauk at the 
most descending part near the keel. Since the process of 
cleaning the ship, has taken place,^ and a new atmosphere 
created, all eSects from the quickailvi;r have ceased. 


Dr. Baird havii^ requested an explanation from his friend 
fn Loudon^ tbe" following account was transmitted to 
Plymouth. 

To*Dr. BAIRD. . . 

From well established^ principles, as well as analogies, a Thkaccountoi 
very reasonable explanation may be given of the Effects at- 
tribnted to thirty tons of qnicksilver, exposed on boaid 
the Triumph in bilge .water, with gotten leathern bags, in a 
hot climate, the beginning of summer. 

Gasses nat'i- 
rally aiisin^ 
from bUge vs* 
ter. 

pntrej5»ction.of animal and vegetable matter. Tbe deadly 
sufibcating. effects of which gasses are fully ascertained, 
unless diluted with a large proportion of fresh air; and tbe 
tarnishing of metals, especially , of »1ver, at a great dis- 
taiic<?fr ^ven when mixed with a large proportion of fresh nir, 
is a well knfown effect of sulphuretted hidrogen. « • 

These last, named .effect^ are attributable to the gasses of The quicks!!- 
Tjutrefaction independently of quicksilver. But when the vroaM rbe 
influence of so, large a body of this metal is considered, it thetctlon .of 
will be easy to account for the whitening of metals, ahdbeai, 
the salivation or sore mouth of many persons in the ship. 

The quicksilver would rise united or suspended by the 
above ga$8ea,.or be even evaporate^ by the heat of the ship, 
in the common fresh air. This m^tal so suspended or db- 
solved is wgry likely .to penetrate the bamaD'"bQdyj,,and,jict 
upon,it like the fnmigatiou with quicksilver j but sulphur- 
# etted 


The stinking gas, which was generated, was sulphutet- 
ted and perhaps phosphuretted hidrogen gas^mixed with 
carbonic acid and perhaps other gasses compounded by tbe 



frocbbdugdiso 
solved by the 
sulphuretted 
hidrogeu. 


Sources of the 
several gasses, 


and bfthe 
stench. 


sAir wmm*» 

■etted tildmgeh dtseoivew imd'of cmiiifir.vrdd^d 

carry it^hjemer^ gwt waa trooiStnitted. ' 

It witi lie tttidi»*stoody eulpbdr ftad' 

ai% i^irnlfibed proba^ ^ tbe decompofikkm eirlphttiie 
abd'phdspliorie adds,' always presbnrt ib^ldt Idudr^ aitinfral 
ibattdr* Tiii«f hidfogeo ga^l k fnrnisbed ciiie#^ da* 

cdmpoddob of tha w^er. The carbotdc acid ia dHnpobfbded 
by the un'iott d# the charcoal of^ the aaihoM '^aad" v^^etablb 
matter with the 03fig«> »(pri0eipaWy) ofthe a«ter. ^ ' 

The,stink is now imputed to the miKture of sulphurett^ 
and phosphuretted gasses with putrifying matter. If the 
leathern bags of.duif^silver had been'kept dry^ thi^ would 
not bava putreded, but ^bably would have retained tiie 
metal, and the above effects would not have happened. 




yii. 


Scheme for preserving, the ]^ves Persjm SMpiorecJted^ 

, G, ibuMKEai^ANp, ' 


A. 




Jliats for pro EseoeliAGBD bjf fodt reidy ihsfeftteh of tu^ 
JSpifeS.”* 1 addressed to ybu at nby leisure moments, ffrtt 

I thought pray be of use tO Sifcifety; t take the HbOr^ to 
propose thb jpnhlicati4ih df sdiife c^ude refiectiona d*i k ffohh 
jMof very^grikthMdnit ifhp&kince: Uttd HttBtfiSgh otlK* 


luaiely producing, from better' h^ds, sOdie improved prb* 
Visions,' that 'shatt rdildisr havill dhhgerbhlt to 

those, who are tli'e supjfidl^^ the 'hn'd ^I’biilWa^k- 

of the nation.' '' ^ 


I-* I 


tM lista ’blalvm^ tbeairst bord of thn. 

%e 






ifiMM9i.«te> first mvimted humimoi 

«f ship timber b^btik^. sats the i'ery tiMMNi* 
wbidl'«lFir;^r«.#%l^twi:tb boilioig ; wbef ruibe^ blmsflf minoim to the 

tp ^rich bt«^cepo4r3r>.wft» vfiv«rfl<^ projector, 
bis elnldrea io 

bp bp tiisiptereslejil in any propaftai be makes for 

tbe .betm#t pfi a navy, that, as bdividnaU, hb» only been ta 
fbam prodaelive oi diaappomimeiit au4~irretrievaHe loss. ^ 

About si:t Tears-past,^ a sotitaty b^sbbitmt of a prombn* Katurai phe> 
tory prc^ecftiig into the §^emSea» eaHed ^wper 

Mare, 1 amused diyself iput^ kmopg the rocks thei'e, apd S?atothe»*- 
spent m^ay hours in studying the aatiq^ and f<wi» of. water diw, 
whim ;i(npdled in the figure of a wave; .it being my opiniou 
at that time, as it still is, that the fbrms water takes from 
motion are so determined, that even in sculpture they may 
b<^ re|>resf;pt^ with correctness; and that nothing would 
better teach u« the art of representing motion by fixed 
iine^, than these images so often repeated with dxactneas. 

On these occasions I frequently observed extensive masses 
of the sea wefd called tang on that coast, and which the 
farmers horn fbrWahure, fioating into the hollow coves be¬ 
low me, oil the surface of the most tremendous waves; and 
forming, if 1 may so express myself, a green carpet, that, 
undulating on tlm broken wave, was never submerged, al- 
theugb .eoQtiqogliy; varying itq i^face; and on winch,,as on 
a rfiding pliwe, hards frcqqe^nt|y alighted, or sat to repose 
themselves, as if it were a verdant down. 

On a coast &o remarkably dangerous, where no boat could its practJi-ai 
Imid even, in comparatively tranquil weather, these sqfe rafls appl-out.v 
were yery intereafing, and, led- naturally to the thought, , • 
whether .iwchi -'a. sort of raft might not be constructed of 
tdheir mateWfils, fib, ihstead of birds^ to carry men. The 
reafilt of i*as, it appeared to me, that if each sailoi 


ill a mao of war had a cork mattress, md these mattred»es 
were.^llflMilsed together by cords, s^mfi a fioat* capable of 

op breakers, vfouH >c prod»K>ed. 

Tli ased with the thought 1 went to Bristol, and consulted Cork ^liavings 
a cork cutter there as to the quantity of hork neiiessary. to ^elp & 
sap^rt mira> mnd semn ,€ouud,>tha*'a*'^«ry . moderate mattres.‘es,attd 
weight would do, and that cork shapings were theft 

* ' oiilv 
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aAFT rOE FREIEKTOe SHiaWBECKED PEUONa. 


This plan sug¬ 
gested to the 
AdaiiraltjTi 


Defects of all 
rafts. 


' s 


only %d, per bushel, and chiefly sold for fiiriag, or to make 
guards for privateers to fill the nettings. 

It therefore struck me, that, as mattress^, arf oeeassajrf 
in the navy for the hammocks, aiid nothing, dryer, tb^ cork 
or easier to shave into a thin elastic body*, it m^ght answer 
the above end, to fill these mattresses with this substance, 
in a proportion equal to the support of a single man; and 
then a fnass of them thrown overboa'd linked toge^er by 
ties at each corner, where cords might be always attached, 
would form an extensive raft, capable,of sustaining, out of 
the water, as many men as there were of these mattresses 
united; and thus conveying them on the tops of the waves, 
and depositing them lafely on shore, or even on the surface 
of rocks, when the sea retired with the tide. 

To contemplate such a thought^ in imagination is truly 
delightful; but to believe, as 1 do, that the thing is pr&cti» 
cable with ease, and not communicate it to others, is im¬ 
possible. I have therefore done all in my power to extend 
the idea from my own bosom to the mind of the public at 
large, having first addressed my wishes and plan to that 
quarter, where the power of putting it extensively into exe¬ 
cution alone exists. 

As your Journal must Ailtimately reach all countries, I 
therefore wish to deposit these reflections in it, in the hope, 
that they may thus be extended to some pmcticable benefit, 
if not to. ourselves, to our neighbours, or 'some distant 
clime, where the coasts are equally dangerous: for all other 
rafts, that I have either seen or contemplated, have this 
great defect, that they come on shore with too much force, 
and tliat the Wows they receive either disjoint them, or throw 
off the people; that their wrecks are more dangerous than 
the ropks tijey strand on; and that every time they .pitch 
those on them are covered, and some never may be able to 
retain tbeir hold or rise again. 

1 am,. &c. 

3ri«/o/, mhAttg.mQ- ' G.’CUMBERLAND, 


yUi. 
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VIII. 

Mahdd 6 /ateerta^ing the Value of GroU'ing 77 m W Trees, 
at different md distant Periods of Time. By Mr. Charles 
WA istRS;L» of High Holhom. 

f Continued from p. Si, J 

A Tarle showing the Number of Trees to be cut out in Table 3. 
thinning of Woods, and the Number,, left standing at every thinning 
Period of 4 Years from 20 up to 64 Y^ts, woodn. 

In the 24th volume of the Transactions of the Society of 
Arts, &c., page 75♦, Mr, Salmon, in a pa^er on the Ma¬ 
nagement of Fir Woods, says, ** the distance of trees from 
each other should be one fifth of their height.’* At this dis¬ 
tance, which is probabljr sufficient for fir trees, the follow¬ 
ing will be the number on an acre, and the number to be 
cut out at the ages and heights under-mentioned, and the 
number of feet they will then contain in the bole, when 
measured to the top of the leading shoot, Thes^e trees are 
supposed to increase twelve inches in height, and one in 
circumference annually, and to have been at first planted 
four feet apart. 

TABLE III. 


Years t>14 
and feet 
bigfi. 

G!rt. 

Ccntcots 

Distance 

Number of 
Trees on 
an Acre. 

Contents 
of the 
whole. 


Contents 1 

30 

ipch. 

— 

fr. 

0 

in. pts. 
10 6 

feet 

4‘ 

3723 

feet. 

2362 • 

839 

feet. 

727 

34 

3 

1 

6. 

0 

4*8 

1883 

2324 

494 

741 

38 

3i 

2 

4 

m 

if 

5'6 

1389 

3308 

326 

776 

32 

4 

3 

6 

s 

G.4 

1063 

3779 

323 •' 

792 

06 

41 ^ 

5 

0 


7‘3J 

840 

4253 

160 

810 

40 

5 

C 

11 

4 

8* 

680 

4722 

118 

8 I 9 

44 

5 y 

0 

9 

3 

11 

8*8 

562 

5194 

90 

831 

48 

12 

0 

0 

9*6 

472 

56C4 

70 

840 

61 


io 

3 

0 

10*4 

403 

dJ30 

55 

838 

56 

7 

ID 

0 

B 

11‘2 

347 

6611 

45 

857 

60 , 

71- 

23 

3 

2 

13. 

302 

7076 

37 

866 

64 

8 

38 

/ 

5 

4 

12*8 

365 

7537 




* See Journal, vol. X,Vif,»p. Ifii-. 


And 
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Table 4. 
For thinning 
woads. 


f 

And if trees be,p«rip4ieal^ thjpned out t{i( th« 
one fifth of ihdr height^ a#d that they increase fifteen 
inches in and ouc^itfcch.’aud a bai|^ ia ’ 

aunufdly, the number of trees on an acre, and the number 
to bd cut out at different periods, and the number of feet 
they will respectively contain at those periods, will be as 
under, yt?.. 


TABLE. IV. 


Age. 

Height, 

Girt, 

Contents. 

0 

't 

o 

Niiniber 
of ti'<5cs 
on an 

acre. 

Coo- 
teptS of 

S'', the. . 

whole. 

,Ku<n., « '■ 

berto' 5 
becttt « 

. oat. j ^ , 

VCftW'. 

feet. 

inch. 


in 

feet. 

0 

feet. , 


i feet, v 

Ifl 

20 


- 1 

3 0 

4 

2792 

am 

.QSO 

tm 

-iO 

25 

3f 

2 

5 3 

5 

1743 

424^ 

533 

1296 

24 

30 


4 

2 7 

6 

1210 

5100 

322 

1357 

28 . 

3.5 

H 

6 

S 4 

7 

88S 

S<^44 

20 s 

1393 

33 

40 

6 

10 

0 0 

.s 

f>SQt 

6^0 

143 

1430 

30‘ 

45 ; 6® 

14 

2 lO 

9 

537 

7644 

m 

]45e 

40 

50 : 7i 

if? 

6 4 

10 

43^ 

8494 

75 

1464 

44 

55 

Si' 

25 

11 10 

11 

360 

9355 

58 

•1507 

48 

6<) 

9 

>33 

9 0 

13 

302 

10192 

45 

1518 

53', 

65 

9i 

42 

lU 10 

13 

257 

11026 

55 

1501 

56 . 

70 

m 

53 

7 0 

14 

222 

xm0 

29 

4553 

<)U 

0^ am 

iO 

Hi 

65 

10 11 

15 

193 

127^6 

23 

, 15^5 

64 

$0 

12 

80 

0 0 

16 

170 

1.3600 


1 


Rem>irk». 


Table 5, 
fm thiiuiing 

woods. 


It wir» be j^bserved in all these tables, that when trees hare 
doubled their age, there are only one fourth of the^nutnher 
rejmuipmg on an acre, in consequence, of tUeir. 
bcinj; doubled ; but as each tree will then have incfircase| 
fontenis eightfold, therefore the numiter Of feet oq an 
acre mu-st be doubled. Above, at fi4 yenra th^r/e 

ib exactly double the number of feet that there U at 3;2 years 


oi age. 


And if trees be penodically thinned out »o the rlistatice of 
one fiLh of their height, and that they increase eighteen 
indies in height, and two inches in cH’cuinference, annually,, 
• the 



>( 

the ttacbher of trees on an sere, nod the nnmbet to ha cat 
out tit dijFarent |>ei4odti, and, the number of feet they will 
thtih f^pjtietivelj^ will be a#^auder, viz.^ 


TABLE W 


Age; 

j 

S 

,’Sb 
*S' 
'S 

Girt. 

C<mteatf. , 

Distance. 

1 

Number 
oftrees 
on an 
acre: 

Con¬ 
tents of 
the 

wlSoIe. 

Nua»- 
ber to 
be Cut 
oat. 

Contents. 

year? 

feet. 

ineh. 

■ft.” 

in. 

pt. 

feet. 


fe^t. 


jeet. 


18 

3 

1 

1 

if 

4* 

2722 

3062 

839 

943 

16 

■'24 

4 

2 

8 

0 

4*8 

1883 

5021 

673 

1794 


30 

3 

3 

2 

6 

6* 

1210 

63j!^ 

370 

1927 

Q4 

36 

6 

‘ 9 

0 

0 

7*2 

840 

7i366 

223 

2007 

2d 

42 

7 

14 

3 

6 

6-4 

617 

8817 

145 

2072 

.32 

48 

8 

21 

4 

0 

9*6 

472 

looap 

99 

2112 

3d’ 

34 

3 

30 

4 

6 

10-8 

373 

11314 

71 

2153 

4o 

60 

20 

41 

8 

0 

12* 

302 

12383 

52 

2166 

44 

ds 

li 

55 

5 

6 

13*2 

230 

13804 

40 

2213 

48 

72 

12 

72 

0 

0 

14*4 

210 

15120 

32 

2304 

50, 

78 

13 

91 

6 

6 

15*6 

178 

16294 

24 

2197 

36 

84 

14 

114 

4 

0 

16*8 

134 

17607 

20 

2286 

63 


13 

140 

7 

6 

18* 

134 

18843 

16 

2230 

id 

si] 

16 

170 

8 

0 

19'2 

118 

20138 


• 


if the trees be^rst planted four feet apart, and he ^able6. 
p^hditbUy thiuirred out to the distance of 04ie. 
th'efr heijg;h^ and ttey increase twelve inches in hm^t, and 
in cirdumPerehci^ annually, the number of trees on an 
acr^ an^'tlie number to he cut out at th^ ages'and heights 
under«aieii^ot^, and thehuicnber pf feet tlwy will respec¬ 
tively contain in the bole, when measured to the top of the 
leading shoot, will be as under, viz. 


TABLE 



MBTSOO yAtVme CBOWIKG TlBCBIBIk 


i TABLE Vf. 


• 

S'Si 

A 

£ ^ 
s ^ 

CB 

'Sirt. 

• 

Contents. 

Distance 

Nnniber 
of trees 
oA au 

acre. 

Contents 
•f tbe 
wbote. 

1 

Number 
j to be 
'cut oat. 

i 

oii 

■M- 

u 

1 

0 


iMch. 

ft. 

in. 

pt.** 

feet. 


feet. 



1(5 

2 

0 

5 

4 

4 

2722 

1209 

980 

435 

2t 

' 2 '- 

0 

10 

5 

5 

1742 

1512 

53'ji 

461 

24 

3 

1 

6 

0 

6 

1210 

1815 

322 

483 

2H 

Si 

2 

Ic 

4 

7 

7 

888 

2115 

208 

495 

32 

4 

3 

6 

8 

8 

680 

2417 

143 

508 

36 

4 h 

5 

0 

9 

9 

537 

2718 

102 

516 

40 

5 

6 

n 

4 

to 

435 

3020 

7S 

520 

44 

5L 

4) 

2 

It 

11 

360 

3327 

58 

536 

4H 

6 

12 

0 

0 

12 

302 

3624 

4.5 

540 

52 

6f 

T5 

3 

0 

13 

257 

3919 

35 

533 

56 

7 

T9 

0 

8 

14 

222 

4230 

29 

551 

6(1 

7i 

23 

5 

‘2 

15 

1.03 

4522 

23 

53» 

64 

8 

28 

5 

4 

16 

170 

4835 

20 

568 

38 

8|- 

34 

t 

4 

17 

150 

5116 

16 

545 

72 

9 

40 

6 

0 

18 

134 

5427 

14 

567 

76 

9 'i 

47 

■7 

6 

: T9 

120 

5715 

12 

571 

80 

10 

55 

6 

8 

20 

108 

“ 6o’(JO 

10 

555 

84 

lOJ- 

64 

3 

3 

' 21 

98 

6301 

8 

554 

88 

U 

73 

11 

4 

22 

90 

6655 

8 

591 


ii> 

84 

5 

11 

23 

82 

6928 

7. 

591 

96 

12 

96 

0 

0 

24 

, 75 

7200 

6 

576 

lOO 

12^ 

108 

6 

0 

25 

69 

7486 

5 

542 

104 

13 

122 

0 

8 

26 

64 

7811 

5 

610 

108 

134 


8 

3 

27 

59 

8037 

4 

546 

112 

14 

152 

5 

4 

28 

55 

S384 

4 

609 

?l6 

\H 

165J 

4 

5 

29 

SI 

8659 

3 

508 

120 

16 , 

187 

6 

0 

30 

48 

9000 

3 

J62 

324 

15’ 

206 

10 

7 

31 

45 

9309 

3 

620 

128 

1» 

227 

6 

8 

3 2 

42 

9457 

2 

455 

3.I3 

!6l 

240 

6 

8 

33 

4U 

9f.82 





i*ET«bi> OF VAtmiro oftomivo timbfr. 


Hi 

&ttd if the trees be periodically thinned out to the dia- TaMe7 
tauce of one fourth of their height, and they increase 15 
inches in height, and one inch and a half in circumference 
aunually, the number of trees on an acre, and the number 
to be cut out at the different periods undermentioned, and 
the tmiober of feet they will respectively contain at those 
|>eriod8, will be as under, viz. . 


TABLE VIL 



JS 

JP 

o 

3 : 

Girt. 

« 

Contents. 

* ' 

Distance 

Numb 
of trees 
on an 

acre. 

Content- 
of the 
whole. 

Num¬ 
ber to 
be cut 
out. 

Con- 

tients. 

Years 

feet 

inch. 

feeU in. 


feet. 


feet. 

• 

feet. 

IZ 

15 

n 

0 

6 

3 

4‘ 

2722 

1417 


510 

16 

20 

3 

1 

3 

0 

5- 

1742 

2177 

627 

763 

20 

25 

H 

2 

5 

3 

6*25 

1115 

2717 

341 

831 

24 

30 


4 

2 

7 

7*5 

774 

3262 

206 

368 

28 

35 

sy 

6 

8 

4 

8 75 

568 

3602 

133 

890 

3Z 

40 

6 

10 

0 

0 

10 

435 

4350 

91 

910 

36 

45 


14 

2 

10 

1T25 

344 

4897 

66 

938 

40 

SO 

7^ 

^ 19 

6 

4 

12-5 

278 

5428 

48 

937 

44 

55 

«T 

25 

11 

10 

J3-75 

230 

5976 

37 

963 

46 

60 

9 

33 

9 

0 

15- 

193 

6513 

29 

978 

si 

65 


42 

10 

16 

10*25 

164 

7036 

23 

943 

56 

70 

lo-t 

53 

7 

0 

17*5 

142 

7606 

19 

1018 

60 

75 

IH 

65 

10 

11 

J8-75’ 

123 

8 I 06 

15 

988 

64 

80 

12 

86 

0 

0 

20* 

108 

8640 




Andjf the trees be planted at 4| feet apart, and be pOTabled 
riodtcally thinned out to the distance of one four'th of their f*”" thiiuniyt 

h^ght, and they increase 16 inches in height and 2 inches 
in circumference annually, the number of trees on an acfe, 
ind the oufOber to be cut out at the different periods under¬ 
mentioned, and the number of feet tliey will then respec¬ 
tively contain, will be as under, viz. 


Table 




GEO^Ke TIMBER. 


TABLE VUI. 


, 

Age. 

iA 

iS 

¥f* 

liM 

Girt. 

. 

f 

CoutcatH 

w 

(S 

83 

4-1 

U) 

.M 

. » 

Tinnibei 
of trees 
on an 

acre. 

Contents 
i)f the 
whole* 

nuiii* 

her lu 
he t iir 
out 

Con¬ 

tents. 

_ 

Years 

feet 

iiu'h. 

feet. 

in. 

ytts. 

feet 


feet. 


feet. 

12 

18 

3 

1 

1 

6 

4*5 

2151 

2419 

941 ;i058 

Id 

24 

4 

o 

w 

3 

0 

6* 

1210 

3926 

436 

3 162 

20 

30 

5 

5 

2 

6 

7*5 

774 

4031 

237 

? i34 

24 

36 

6 

9 

0 

0 

9- 

537 

4833 

142 

~27S 

£8 

42 

7 

14 

3 

6 

10*5 

395 

5645 

P3 

I '^29 

32 

48 

8 

21 

4 

0 

12* 

302 

6442 

63 


Sd 

54 

9 

30 

4 

0 

13-.5 

239 

7249 

46 ;j:.i95 

40 

6o 

10 

41 

8 

0 

15* 

193 

8041 

33 

1375 

44 

66 

11 

55 

5 

6 

16*5 

16 D 

8873 

26 11441 

48 

72 

12 

72 

0 

0 

18* 

134 

9648 

20 

1441 

52 

78 

13 

91 

6 

6 

19*5 

114 

10435 

10 

1464 

_ y t 

50 

84 

14 

114 

4 

0 

21- 

9B 

11204 

12 

1372 

bo 

90 

15 

140 

7 

6 

22*5 

86 

J2093 

n 

1546 

64 

96 

16 

170 

8 

0 

24* 

75 

12800 




Rematiui, 


Table 9 
for ihinai{;ig 
woods. 


It i« difficult in tfiinning plantations, to Jcave the trees at 
nearly equal distances. The distances stated in all these 
stables must be considered the average distances. If, fur in- 
fl9oce» there be 302. trees on an acre, their average distance 
will be 1.2 feet, although few of them may stand at e^tactly 
that distance. 

If the trees be first planted 4 feet apart, and be periodi¬ 
cally thinned out to the distance of one fourth of |beir 
bdght until they are 28 feet hi;gh, and to one third of dbeir 
height afterward, and they incre^e 12 wcbes in height and 
I in ctrctimfercfiice annually, Jthe nomber of trei^ on aif acre, 
and the number to be cut out at the ages end heights ^^der- 
inentioDed, and the pumber of feet they MU Uien respec¬ 
tively contain tia ihebolW, wheO' tnMsure'd to the top of;^ 
leading shr^t, will be as und^r, riz. 


TABLE 
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ms 


TABLE IX. ~ 


1 T-art. 
old & 
feet 
tiigli. 

Girt. 

Coiiteats. 

S 

j2 

n 

a 

Numher 
of trees 
un an 

acie 

Cements 
of the 
whole 

Num¬ 
ber to 
be cut' 
out. 

Con¬ 

tents. 


inches 

foet. 

ill 

pt-i. 

feel 


feet. 


feet. 

lf> 

o 

0 

G 

4 

4 

2722 

1369 

980 

. 435 

20 

2i - 

0 

W 

5 

6 

174Cf 

1512 

532 

> 461 

24 

3 

i 

0 

0 

0 

1210 

1815 

32^ 

483 

28 

H 

2 

4 

7 

7 

888 

2115 

453 

1078 

30 

33- 

3 

11 

*1 

10 

43.$ 

127,1 

133 

388 

^6 

4i 

5 

0 

9 

12 

303 

‘ 1528 

80 : 

^4 

42 


8 

4) 

5 

14 

222 

1783 

$2' 

“417 

.48; 


13 

JO 

0 

Id 

170 

2040 

36 

432 

54. 


17 

1 

V) 

18 

134 

2289 

26 , 

444 

tiO 

7i 

23 

5 

2 

20 

108 

2530 

18 

421 

m 

-JiJ 

31 

2 

4 

22 

90 i 

2807 

— j — 



Oig€rv4ttions <m Table IX, 

On examining several oak woods, it appeared to me, tkat fte^naris 
tVie distance of one third of their height was not too much, 
wliere the tfce^^ were from ao to 49 feet high.and upwards. 

I have therefore calculated a table according to the dismiice 
of one fourth ol dieir height, till they are 28 feert high, and 
according to the distance of one third of their height after¬ 
ward. ‘ 

The timber to be thinned out before the age of 28 years 
wflLhe the same as in Table VI; but at 28 years^of age there 
are $68Toet,inore to be cut out acc'ording to this tab(e than • * 
a|;,^e«anie age in Table VI; there will however' be less to 
out between the ages of 28 and 6o jears of age. But 
if, ^e-trees in .this table,, in consequeuce of having more 
to increase, ij inch in cii^*uunifereoce annue^lr* 
Jiust^adje^ 1 ipch after they a|e years of age^. the .produce 

of anacr&at ^ years of ag^ w^uld equal the produce ■stated 
in Table VT at the same age; ^kiug'into eonsideia^n, 
tliat the value of the 583 feet excess cat out at 28 years of 
age would then be more than quadrupled, if the money 
' wiMe placed out at 5 per cent compound interest, A con- 

sidemble 
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ON 8ATUEN*S BIKO. 


sidemble additional incroise in cirimiDference may certainly 
be expected, in conseqnence of the trees having' almost 
doable the room in which to extend their branches, and for 
the admission of those powerful agents, suushire and air. 

(To be continued.J 


IX. 


Observations on Soturn*s Ring: by Mr. Laplace*. 


Two 


to the perina* 
nency of Sa 
turn’s ring, 
tst. 


Two confii- UL. WKJ conditions are necessary, to maintain the ring of 
tions necessary Saturn in equilibrio round that planet. One respects the 
equilibrium of its parts; which requires, that the particles 
on the surface of the ring should not have a tendency to 
separate from it; and that, supposing this surface to be 
dtiid, it shoald preserve itself by the diderent forces with 
which it is actuated. Without this the continual eifort of 
its particles would ultimately detach them, and the ring 
would be destroyed, like all those works of nature, which 
have not in themselves a cause of stability able to resist the 
action of the forces that operate against it. In the third 
book of my Mecanique ckkste I have proved, that this con¬ 
dition can be fulfilled only by a rapid rotary motion of the 
ring in its plane, and round its centre, still a little distant 
from that of Saturn. 1 have likewise shown, that the sec¬ 
tion of the ring by a plane perpendicular to its own, and 
passing through its centre, is an ellipsis elongated towatd 
this point. 

Tlie second condition regards the suspension, of the ring 
round Saturn. A hollow sphere, and generally a hollow el- 
equiVibrium of lipsoid, the iuncr and outer services of which were similar 
a ho I jw concentric, would be in equilibrio round Saturn, what¬ 

ever point of the concavity Were occupied by the centre of 
the planet. Bnt this equilibrium would be ind^erei^i 
that is> if disturbed, it would have no tendency either to 


2d condition, 
liidiifercnt 


e Jou,tiat de Physique, vol. Ui(!!X, p - S41. 


resume 
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bins. 

* 

«»T to .depart ^rom <jod«cqii«ot1 jr 

tlM idi^tMt e^noef sa^ aa the ac^boof aaatellitiaf <Mr a 
wojild^ ta precip^b tbe~et1i|Mciid;9a 

tba.plppet»;; . 

Thaindifferent equilibrium, which would take place for a does not hoM 
hoUow sphere eneelopinf^j^arn, does not exist for a circu- regard to 
- lar zone surrounding the planet. 1 have showii, in the book* 
above q[<ioted> that, if the two centres of a circular*ring and 
the pUuiet did not cmncide, they would repel each other, 
and the ring would ultimately fell upon Saturn. The same 
thing would take place, whatever the nature, of'riie ring 
might be, if it were without a' rotary motion. But if we 
conceive, that it is not similar in all its parts, so that its 
centre of gravity does not coincide with the centi^ of its 
figure ; and if we fertl^er suppose, that it has a rapid rotary 
motion itr Its own plane; its centre of gravity itself will turn 
round the' centre of Saturn, arid ^vitate tdw‘ar^ this point 
as a satellite, with this difference, that it can move in the 
interior of the planet. Thus it wilt possess a stable motion. 

Accordingly the two condittons I have msmtiotaed dbucur xhering 
to show, that the riiig turns in its plane, on its own axis, therefore has 
and with rapidity. The time of its rotation must be nearly 
that of the revotntioh of a satellite ifioving round Saturn at 
thei$anfe distance with the ring; and this time is about 10 
sexagesimal hours and a half. Mr. Herschel has confirmed 
this result by his observarionS. But how can we reconcile This apparent- 
these observations, and thia theory, with, the observations ©f *"®°"*^*^* 
Mr. Schtoeter, in which certain points of the ring, more lu- onary spots 
mrrious thtid the rest, have appeared a longtime stationary ^ 

' 1 cbitceive it tnay^ be done in the following tifeuher. . • 

The ring of Saturn is composed of several concentric Attempt to ac 
rittgs. Fowferfal telescopes sliow two very distinctly, which 
are"confounded to|fether by iradiatioft in weak telescopes. 

It is very probable, that each of these rings is itself Ibrfeed 
of several, so that the whole may be considered as an assem-* 

Mage of various concentric rings. Such would be the ag¬ 
gregate of the orbits of the satellites of Jupiter, if each left 
behind a perinaiient light in its path. The separate rings, 
like these orbits, psust be variously inclined to the equator 
of the planet *. and then their kicURations and the position 
Von. XXVn. Oct. i8io. L of 
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tSff tlwir nodes would chsngo in loojg^r or siiorter per'tods 
that would ettabrace oereral years. Their central must 
eqtMU|r osciliate round ?that «C Satuni, «od these eirctmt-' 
stances together muft at length alter the appai«Rt figure 
of the rings as a whole. Their rotary motion does not 
f>etae|>tfl>Iy change this figuise, since it only neplae^etie 
lutninous patt hy another to the same plane. It is very 
|vrolMhfe ^at the phenomena ehserved hr Mr. Sebroeter are 
owing to variations of this hind. But if a point more or 
less laminons than the nest adhere to the surface of one of 
the se|Mifat« Tings* this point must move as raj^iyas the 
Ting, and appear to change its position in a few honrs. 
We may presume tarth much probability, that it was a 
point of this nature* which Herschel observed. 

\ppeiTJinc-? I would invite those observers, who have powerful tde- 

enamine the appearance of Saturn^s ring with 
^iarther exarni%- th» vicw. The variety of these appearances greatly pur- 
:.at;vn. 2 led gcometriciaiut and astronomeia, till Huyglieos found 
out theirenuse. The rmg at first exhibited itself to Oalileo 
mider the form of two small appendages adhering to the 
body «f Saturn t and Descartes* who had an unfortunate 
propenaily fbr explaining every thing in his Principies 
of Pbilosoj^y, ascribes, in the third part of that work* the 
<ttatibiiaTy state of these supposed satellites to Saturo^sai-' 
ways presenting the same face to the centre of his vortiebs. 
We now know, tliat this state is repugnant to the law of 
universal gravitation; and this reason would be sufficient, 
to induce its to reject the explanation of Descartes, eveti if 
we did QOt know the cause of these appearauces. 1 do not 
believe, tRaiMhe ring is immovable, though this would be 
less iocoi^stent with that grand law of nature; ai^T have 
no doubt that fardier observations; made with the view I 
have just mentioned, will confine the results of the Bieofy, 
dtui the observations of HerscheJ. ' 
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X. 




Mikes cf Sar^nia: hy the Count VARdHs, Fr«- 
si^ent of the Itatian Academy^ ^c** 

district of Barbagia and the province of Ogliastro primitive 
are composed of granitic mountains, which extenij in the mountains of 
form of amphitheatres from the s^shore to the summit of 
Corru)[)oi. ^hese districts display'to«the mineralogtst a vast 
and instructive study of primitive mouutains. 

Other chains are of secondary formation, and their rami* Secondary 
fications traverse the island in diiferent adifections. At mounuins, 
every step they exhibit phenomena, which canpot but throw 
j^uch light on geolc^y. 

Lastly, many yolcanJV productions are found in the vi- Voicani* pro* 
cinity of Guisps, Santa Catharina de Pitturni in the territory ductions. 
of Cuglieri, and San Lnssurgtu. ‘ 

But what particularly deserves attention is the great 
number of metallic veins, which are seen every where in 
great profusion. All the historians of Sardinia have spoken 
of this abundance of metallic ores. They were known from 
the remotest antiquity, for the remains of the labours^ of 
the Qar^aginians and Romans in working them are still 
to be seen. 


jPormerly, no doubt, gold mines were work^ ip the ©old mines, 
island, since one of the interipr provinces still bears the 
name of the Gold Country; but none are now known there. 

Silver laiues .aheund jpore or less in almost all the pro- s ’ver mines, 
▼inces. The mountain of Argentiera de IJifnsra exhibits 
aniAhov very ^distinct vein, nearly a mile long. . This ** 
vein is of gray silver p^e: its ^gangue is barytes. The vi- 
duity of the sea, and abundance of wood in this part, are 
Reserving attention* Horn silver is found in several plaq^s, 
as atBarabus. Native silver too occurs, as near the bridge 
«if $au Nicolas, mixed with vitreous or sulphuretted silver. 

Ail the lead mines too contain more.or less silver* There silver mixed 
are some near the river MaggioreatSarabus, which yield as with lead. 
Ipuch as eight or pine ounces in the hundred weight. 


a Jaucnal de Pbjrdqoe, vol, bJCVlI, p. 357* 
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Others 



MrKSt OF SAltDlSU* 


Others eontttiB but one, two, or three owbces* But tliu 
most cefebraied of oil iit the idistrict of fuUi&Kt wiiiCihts 
Mid to jiidd sevoafy pet citbtof pure silver, !|1^s 
to severml private persons, who wortt it in sedret. ' ^ ' 

Copper mines. Copper miOes Ore tolerabty abaodttOt iu BtrdinW' The 
copper is geaemlly in the form of pyrites. In the 
of l^nia are very beautiful matecbites, 

Iron. ' Sardinia contains a large tjtlantity of Hf excellent 

iron: but most consideMble is that 'of Ar^a, which 
contains a magnetic iron of superior quality. Tbqre is 
another nijne of magnetic iron in a mountain bf porjphyry 
at Trulada. * ^ 

» T , i , 

Lead mines abound in Sardinia, and alt contain idme por* 
tton of silver. The most considerable is that of Monteponi 
near Igtesias. It yields 60 or 6^ per cent of phVe metiU 
The lead mines of SarSbns ate not less intef^ting. 

Zins. Blende or suTpharet of ethc, occurs minted with galena'. 

Native quick* On repmring the buildings of a convent at Onstono, na* 
sJveT, mercury was found in a bed of clay. Some persons say 

too, that narive mercury was found on repairing the public 
prisons. Chaptal speaks of some having been ibund th a 
bed of clay on digging for the foundation of some buildings 
at Montpellier. 

Aotimony. Thera are a number of mines of antidtony at Baltand, 
and at Escala Plana. 

Maoeanese. A mine of manganese has been discovered at San l^ietro. 
Cosi, €^a1 has been found at Tauara near Forni, and at Cpr> 

vuboi. 
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^ao/ynv ^uamuS Mintrnh, by Mr* KliAvnovlt*^ 
Black cryttaUiied ati^ite qf Jtrakiitit 

of the principal varieties of aitgite is that 

fine bMi ety^lt in fissures in the Latian mountains, near 

Rome, particularly nekt Fxiseatt,^ and Torm^rly^called 

black vcdcaoic sctfOerl. ' * ' ' 

Its figure if commonly abexaedral pristn, bevelled at the 

ettvenmieb, the tvm fiices of the bevel answering to the two 

* Abridgc^l'froin the <t« Chimie, vobb^iTlI, p.SSh, &c. 

Tmi, from €:«bVai’« Jh»w»at. 

lateral 
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i^ieh ere tW ^wntMtre aud the triunttaire. 

•''■v ''"i . *> • A ' “ ^ ' 

The ,$GrfAjef( crystals is smooth, !|ometira^ ahiiv- 

ii^, pthe| tildes i^nly partly sq ,. In^porjy they,hav^.^ 

very glway IpstreJ . . , ' , . . . 

Th<^ a^ ee^i^y brols,en,j*iyi th«r (ractpre^perfectly 
cppoho^it,, rubbed Ao po^d?r their CQ][ptir is a green- 

isil fff w, * ‘ ^ .» • 

X,be}r, «p^i|ic gravity is , ? 

Before the blowpipe, on charcoal kept at a reH heat;i the Treated with 
engl(^ ^nd edges ultimately become rounded*. . _ the blowpipe, 

^ 0 . ii.hundrcd grains, reduced to an impalpable p^pwdejTa Analysis, 
were.h^^ted. red hot with twice their weight of caustic potash. 

The mattj^r d?^ pot. cAer intofusiou* It was of a brown 
colour,, and gave a slight green tjpge to the water, with.which 
it .was diluted* On supersaturating the liquor ^ith mu¬ 
riatic acid, a complete solution was obtained. On evopor- 
qting to dryaes6ji,and redisaolvipg in waterj ^be silex wjsgjiejj 
separated, -^^tcr, being heated red hot, it weighed 4^ grains, 

-i. The solution was precipitated by ammoma, aud the 
brown precipitate, while still wet, W'as boiled in. a caustic 
lixiyittin* The pikaline liquor, mixed with muriate.of am-, Alumiae. 
mohia, let fall alumine,.the weight of which, wheuppr'^ed, 
was 5 grains, , , - , . > 

c. The brown residiuum was dissolved iu nitric Oxide of iron, 

solution diluted with a great deal of water, and carbonate of 

soda Added* The oxide of iron precipitated, and heated red 
hot, weighed 12 grains, • • 

d. vT|ie eupeifnafiint liquor watt decomposed at a boiHng Oxideof msn* 
heat by carbonate of soda. The precipitate obtained, and S^oese. 
heated red weighi&d ld| grains. It bad assumed a red¬ 
dish colours Being dissolved ia nitric acid, it left behitid 

oxide of.,|Qftnganese, weighing one gcutu aCter calmuatlon. 

Aa the mtrio solution appeared to contain magnesia and 
ihne, oxahite of potash was poured iu^ talltio fkrtber.fMreci- 

pttttfe ensued. The . otolate of'li me, colkettwi and heated 

f The places of thaw two ar^ oceapied by trapezpida,! finals 
io tb*e^tdaiutai^ varisty, the prisiU of whtc^jl^ ei^hl sidti* iuetead of 


red 



tsa 

Magneua* 


More lime 
aad magaesla. 


foU^h, 

Component 

parts. 


UtJitK CR'TsTALMZtD jLITGlIlB. 

red hoiy yielded 4i grains of lime. ' T*1le iiCoi'aiti|a|^il|afer, 
being decomposed by carbonate of soda, yieldetf 
calcined magnesia. * 

f. The muriatic solution, decomposed by ammdtiialin ex<- 
l^riment b was precipitated boiling by carbonate of sodh. 
The precipitate washed and dried weighed 44| grains. This 
was neutralized by sulphuric acid, and evaporated to dry¬ 
ness. The hardened, mass was triturated and . lixiviated 
gradually with a little water. The solution being evapo¬ 
rated, l^ft sulphate of magriesia, which was decomposed 
by carbonate of. soda, and 9 grains of carbonafe of magnesia 
were obtained. These, being deducted from the 44f of the 
first precipitate, left for the carbonate of lime 35f grains, 
which amount to 19^ of lina'^', Th^9 grains of carbonate of 
magnesia being heated red hot, 3^ grains of magnesia were 
obtained. 

B. Eighty grains of this stone reduced to an impalpable 
powder were heated red hot with an ounce of nitrate of 
barytes. The calcined' matter was triturated with boiling 
water,' dissolved in muriatic acid, and then precipitated by 
carbonate of ammonia. The filtered liquor was evaporated 
to dryness, and the salt volatilized in a platina crucible. 
An earthy salt remained, which was rcdissolved in water, 
and decomposed by carbonate of ammonia. The filtered 
liquor was evaporated anew, and the salt volatilized by beat. 
A slight trace of muriatic neutral salt remained, which was 
found to be muriate of potash, by its forming a few grains 
of a triple salt with a solution of platina. 

A hundred parts of augite of Frascati therefore contain 

Stlex.Ac. . 

Lime.. • 


Hagne&m* 


.. 4*5 

/..•-r 3*75 

Alumine. 

Oxide of iron ••••... .e».» • * 

Oxideof Manganese*‘d**#**^ 
Pota^* • ....B a trace 


.} 


•?4 

• ‘875'' 

• 5„ ... 

rlS , . 

1 . 


9875 


This 














isi 

Thi«r4iVM^]rsi» nearly; ngrces, bntli ia the nslnre of the com- lyjoxeae from 

jj^neot piiirti>» and in their proportioDn, with that which Mr* p»ia«»*ys^ 
* . .. 1 ' ... . . bT VattOBeJm. 

Vanqueiin baa given or the crystallised bkck augUe erf ' 

Etna; io Which be found 


Sal** . ...'ftO 



Alumina. 



Magnesia.10 

Oxide of iron.. 14.66 

■ ■ ■ » ' ■ m anganese.. 

.... 

95'19 

Hence we may consider these two stones as one variety, 
thongh the quantities & lime and alumine are less in that 
of. £tna, and those of the other component parts <hi the 
contrary greater. , ‘ 


AmlifsU tif Mehnite, 

Another stone is met with at Frascati, and at Albano, 
near Rome, which is found in single detached crystals, and 
bus been called black garnet. 

Its form is that of the emurginated garnet of Haiiy. By ])esc»bed. 
trituration it yields a brownish gray or blackij^h |.owder. 

Its specific gravity is 3*7. When heated red hot in a cm- Action of heat 
cible it undergoes no observable change; but before the on it. 
blowpipe it rounds gradually into a globule. 

It is unnecesdary to give the analysis in detail, as it ilas 
conducted like the preceding, except that the oxide of iron 
was precipitated by anecinate of ammonia, and the following 
method was pursued for detec’ing a fixed alkali. 

Sixty grains were deromposed by muriatic ncid ; but this 
W'asnot effected completely till after several repeated diges- tor alkali. 
dot»b After separating the silex, the solution was decom¬ 
posed by carhanata of ammonia. The atnmoniacal liquor 
was evaporated to dryness, the residuum redissolved in water 
mixed with carbonate of ammonia, filtered, and evaporated 
again. The salt, volatilized in a jilatina crucible, did not 
give the least trace of a fixed alkaline salt. 

. The 
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l&t 

Component 

parts, 

Bohemian 

garnet* 


Cruclforni 

schoerL 

Red. 


Srovn. 


Black. 


The componetit parts of the melanite 


N A 

...... . 


l.ime .... 

Altiminp ■ • « • • k ^ ^ . 

. 

Oxide of iron.. 



98*65 


This'an^ysis agrees very closely with that of Vaoic(«elin. 
The inelanite djfters greatly therefore from aogite, and par¬ 
ticularly ill containing no magnesia. 

In a note Mr. Klaproth observes, that fais analysis of the 
Bohemian gat net, now called ptro;^ has been given in se¬ 
veral French works as his analysis of the melanite; and he 
has found, since the publication of the 9(1 volanie of his 
Essays, that about 9 per cent of chromic acid should be 
added to the compoaept parts of the Bobemian garnet as 
there g^vcn. 


Anaiysis of the stauroUte {stauroHde of Hiiiiy). 

Mr* Klaprpth has analysed two varieties, one red the 
pther black, both from St. Gothard, 

The proximity of the red staurolite to the c^anite is v6ry 
remarkable. These two sjubstances are fi*eque«tly crystal¬ 
lized together, so as apparently to form but one sfone. 
When thts4(<he case, the staurolite becomes a'little trans- 
lucid at the end of the prism. 

The brown staurolite of Quimper, in the department of 
Morbihan, as well as that of Finistere, in France, serves as 
a connecting link between the black and red varieties. ' In 
this country ooojoioed crystals are much ^ore common 
than single ones; and they commonly cms ^each other at 
right or at oblique angles (the et^uroHde rietem^ulaite and 
obliquangle of Hauy). Frequently the crystals joined to¬ 
gether are of the same size; but often one is smaller than 
the other, and jeems ijaplanted tn the larger. 

The specific gravity of the black staurdite was 3^51. It 
* experienced 
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exp;erieaced no ehaage of colour, weighty or £gare, by 


calcination* Its component parts were 



Silex. 

i -37*5 


Component 

Alumine .. 

• •41 


part<i of the 
'black, 

Oxide of iron . 

• •18*25 



Magnesia -•-•••*••* 

• • 0*5 



Oxide of Manganese 

• • 0*5 




57*75 

(♦ 




Theopecific gravity of the red staurolite was 0.*7<l5. Its 


component pai-ts 


Silex .. 

.27 

of the red. 

Alumine • ... 



Oxide of von •••••• 

. ....18*5 


■ 1 ..-,.—■ ■■ manganese 

• ••• 0*25 



Anai^sis ofhypersten, called Labrador hornblende. 

Mr. Haiiy was the first who distinguished this stone from Labrador 
hornblende. He had classed it with the metalloid diallage, hornblende, 
or our bronusite: but he has lately shown, that it differs 
both from hornblende, and from the diallage, or smarag- 
dite. He designates it under the name of metalloid reddish 
brown lamellar bypersten. 

Its specific gravity 1 find to be3'3P. Before the bjlow'Spec grav. 
pipe it is infusible, but its semimetallic lustre.is turned 
blackish. If exposed to a red heat after trituration, the 
powder, which was of a deep ashen gray, acquires a brown 
red colour, and loses one per cent of its weight. 

The results of its analysis were 

^ “ Sn'ex .54*25 

‘ Magnesia.1,4 

' Alumifie.. 9*25 

I/irae •••i.. 1*5 

^ ' Oiside of iron • ..* • 24*5 

Water . 1 

Oxide of manganese, atrace 

• ■' ■■■ — 

97*5 

« Analysis 


CompoiKS^ 

parts* 
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R£B0rsH^ vevmtAtm^ 


Analysts &/ the stangenstein of Mtenburg (pyer.ite (f Hauff^ 

WWteBchoerl As this stotic has been- termed shflerllike beryl, Mr, 

•£ Akeuburg, Klaproth examined »t for j^lircine, after this earth had been 
discoi'fred in the beryl and emerald by Vauquelin ; but he 
could not find the least trace of it- He had formerly ob-> 
served the great difference between it and beryl, when they 
were exposed ter the heat of a porcelain wen; as this stone 
lost twenty-five percent, and the beryl but one. 'i his led 
him to«couciude, hi 1800, that it contained the same ynla- 
tile matter as the topaz. Mr. B-ucholz, appqrer’tly wltlKi>ut 
knowing thin had luen mentioned by Mr. Klaproth, found 
it to be the fact; wliich was afterward confirmed by Vau^ 
quelin. Mr. Klaproth, having since analysed it with great 
care, obtained the following result^s. 


C«mpoRen& 

partb. 


Silex .. •••43 

Aliimiue ..49‘5 

Oxide of iron . 1 

FI uoric aciti.4 

Water. 1 

1.08S. i*5 


iOU 


Allied to the This analysis shows, that it is nearly allied to the topaz, 
topaz. Xhe 3*3 per cent of lime found by Mr, Vauqoelin are sap- 

Vau^ttoHa, posed by Mr. Vauqueliu himself, to haye been owing to 
the impurity of his specimen. 


Anafysis of the reddish tourmalin of Moravia, 

This tourmalin is found in the inounbuo Hradisko, near 

Mor. v.an Hw’zn.i, imbedded in a compact whitish grav quartz, or in 
touimaiiri. . .... . ° 

lepidolite. It is in the form of prisms, or needles, of a 

peach-blossom coloar, which rerges in several parts to 
greenish, yellow, and gray white. As it is met with imme¬ 
diately under lepidolite, it has been taken for lepidolite 
crystallized; and it is under this name that Estren has 
given a very minute description of it, to which I refer the 
reader. By some preliminary trials it was soon found, that 
^ this 
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this atone was not a lepidolit-; and it was then classed with 
theschoerlaceous beryl, or stangenstOTn. Mr. Hatty placed* 
it with the red scboerl of Siberia, or siberite, with much 
more reason, as will appear by the following analysis : and 
he even classed it among the tourmalins, because its crys¬ 
tals have the property of attracting and repelling light sub¬ 
stances, when they are beared. As it is not fusible hke the 
tourmalin however, he distinguished it by the epithet 
apyrous. * 

The specific gravity of the crystals detached from the Spec. grav. 
quartz varies, according as they are more or less old, from 
2*96 to 3-02. 

Its component parts are 

Silex ....-j**** .43*5 

Alumine .42*25 

Oxide of Manganese •••• 1*5 

Lime.O-l 

Soda. 9 

Water ... 1*25 

97*6 

Loss .2*4 


Component 

parU. 


100 


The component parts of this stone therefore, and their Rubellite 
proportions. Completely justify Mr. Hatty, even in a cheini- tourmaline, 
cal view, for classing it with the siberite, or apyrous toun- 
malin; since, from a recent analysis of the latter by Mr. 
Vauquelin, it is composed of * 


Silex ..42 

Alumine .*.40 

Oxide of manganese, a little 

ferruginous,...7 

Soda...10 

Loss .. 1 


Component 

parts. 


100 . 

{Tube cofUinue^J 
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C9ES TB£ fOOXSOT IN iBBErw 

xir, 

' ' ', f 

^if-euring^ the Footr^ in sheep. Mr. RicHjiitn 
PaheimsoNi ofWnlmrtli*. 

J^IR. 

PE enclosed is. the recipe for the cure of the footrot m 
sh.eep» certified by the peisou who wns toy shepherd the 
tingiiC I put the qgiethod into practice. 

1 am. Sir, your very' obedient servant, 

\9i» HerJerd Placet Walvo(iTtht. PARKINSON. 

April 6, 1807. 

Fo Qute the Foot Rot in Sheep in the best and most ef^ehtai 

Manner* 

tn sheep thus affected, pare the'.r hoofs, kuving no hol¬ 
lo,^ to hold dirt; if there be matter formed, he particularly 
careful to lei it outt after which, take some stale urine and 
wash their feet clean from dirt, und wipe them with a 
sponge; then put the sheep into a house or shed, the floor 
of which has been previoiialy spread about tVrto^inches thick 
with quick lime, reduced to powder by a small quantity ol 
water. The fresher the lime is from the kiln the better. 
t.et the s-heep stan.d upon it for six or seven hours, and the 
cure will be elFected. 

A certificate, dated March 27, 1807, from Joseph Don- 
ninqton, staled his being shepherd toMr, Parkinson, tfl Slahe 
in Ireland, in the year ISOS, and that he then witnessed thA 
ef^acy uf’Ahe above remedy oo a large flock'of sheep. 

Farther certificates from the Earl of Coayngham, from Mr. 
Stephen l^arkiuson, and from Joseph Preston, sheplterd to 
Mr. John Parkinson 9 f Bblingbroke, confirmed the above 
statement. 


Xill. 

On tkeUse oftheUetUan Poplarfor mpperting theVm miHop\* 

1[t is well known, that in Italy the poplar is employed as 
a support to the vine. When thus used, it is frequently 

* Tianf. of the Soc. of Arts, vol. XXVI* p. 126. Xhe silver laedal 
<»f the Society was v< t^ Parkinson. 

, Sonnini’s BibliotheqiVie Physico-econ. Kov. 1808,p. 311. 

' lopped. 



TAt.ERUK llOOt. 



topp^rd, that its branches may uot spread so as to be iojiftn- 
ous. 

Mr. Httbert, counselor of the' bailiwictc of Ip^ofhilr; 4n andtheho^ 
Franconia, »ay8> in a paper on the cultivation and use of 
the poplar, that it ra^»y he planted to support the hop^j&nd 
would be an advantageous substitute for the poles usually 
employed, which oceasion a considerable consumption bf 
wood* * 

The poplar, particularly the Carolina, pepuhs ottgu/ata, Carotlps pc^ 
grows in the poorest soil, its leaves are good tbod for cattlje, 
and its wood is employed for various purpoyw. * Mtieh 
would be saved theretore by employing ^t in our hop- 
grounds. We may presume it would not deprive the hop 
bf its nutriment; and its leaves, after having sheltered the 
bop from injurious wind^, would serve as manure when they 
fell. 

Every species of poplar does not appear to be equally but perhaps 
well adapted to the support of the hop, The Italian pop-^ 
lar, populus fastigiata, perhaps deserves a preference. 

Beside its gvepth being very rapid, as it attains the height *ts ad% 2 nTtaj;e« 

of 60 or 70 feet in 20 years, its branches do not spread so 

much as those of other species. If barked a twelvemonth 

before it is felled, or indeed when cut down if it be at the 

time the sap is rising, its wood acquires great hardness, and Wood 

it is not liable to be injured by the worm. As fuel indeed 

its quality is but indifferent, as it does not adbrd much 

beat. 


XIV. 

Analysis ofihe Root ValeTtani hy Mr* TaoMMsbORt'F** 

The root of valerian, valariana c^cinnlis Zi., loses 0*75 by Valeiiati rdot 
drying. Twelve pounds of the dried, or 48 of the fresh robt, ‘ 
distilled with water, yield 2 ounces of volatile oil. This Essential oH- 
oil is very fluid, and of a greenish cast. Its smell is strong, 
penetrating, and more camphory than that of the root. Its 
spec, grav., at 20® 11. [77" F*]» 0*934. . Its taste is aroma¬ 

tic, and camphory, but not burning. The action of light 

• Annslc? dc Chiiwie, vol. IXX, p. 95< 
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AUG, 

THERMOMETER, 

BAROME- 

WEATHER. 

F’ " 


S 1 


TER, 

9 A. M. 



Day of 

m 

• 

< 

Ol 

S 5 

<a-’ \ 

O'. 1 . 

Highest i 
the Day 

^ be 

.3-S’ 

Day. 

Night. 

27 

65“ 

62'^'^ 

Sro*’ 

54“ 

30-09 

Fair 

Fair 

28 

60-5 

65 

6.:, 

54 

30* 16 

Ditto 

Ditto 

2.9 

62 

6*7 

6s‘cl 

60 , 

30'15 

Ditto 

Cloudy 

30 

65’5 

67 

72 

60 

30*03 

Ditto 

Ditto* 

31 

65'5 

71 

75 

6*3 . 

29;92 

Ditto 

Ditto f 

SEPT. 

1 

68 

72 

77 

62-5 

29'88 

‘Ditto 

FairJ 

2 

70-5 

73 

795 

63*5 

29*.94 

Ditto 

Ditto 

3 

67 

tV'> 

62*5 

.55 

29-85 

Rain 

Rain 

4 

6l 

6i*5 

62 

50 

29*70 

Fair 

Fair 

5 

.55 

60*5 

6*2 

53*5 

30-02 

Ditto 

Ditto 

6 

60 

56 


48*5 

30-00 

Ditto 

Ditto 

7 

55*.5 

58*5 

64-5 

48 

30-35 

Ditto 

Ditto 

8 

54*5 

60 

64 

48 

30-18 

Ditto 

Ditto 

9 

53*5 

61-5 

68 

52*5 

3010 

Ditto 

Ditto 

10 

57 

55 

66 

43 

29*96 

Rain 

Ditto 

11 

53-5 

54'5 

65 

48 

29-90 

Cloudy 

Ruin 

12 

53 

52*5 

57 

44*5 

29-69 

Rain 

Fair 

13 

50 

57 

59 

54 

30 07 

Ditto 

Ditto 

14 

60*5 

6i 

66 

48 

30*i6 

Fiiir 

Ditto 

15 

53 

56-5 

59-5 

49-5 

30-37 

Ditto 

Cloudy 

16* 

57 

59 

62 

56 

30*27 

Rain 

Ditto 

17 

6*1 

62 


33*5 

30*11 

Fair 

Ditto 

18 ' 

58 

6l 

63 

58 

3005 

Ditto 

Ditto 

19 

60 

62 

64 

54 

30-10 

Ditto 

Ditto 

20 

58 ■ 

6o 

63*5 

56 

30*12 

Ditto 

Ditto 

21 

61*5 

6*2 

65 

55 

30-09 

Ditto 

Ditto 

22 

6l . 

6l 

67 

51*5 

30-03 

Ditto 

Ditto § 

23 

56-5 

57 

59 

51 

29-92 

Rain 

Fair 

24 

56 

59 

6M 

55 

30*10 

fait 

Cloudy 

25 

59*5 

60 

65 

53*5 

30-15 

Ditto 

Fair 

26 

60*5 

60 

66 

52*5 

30-11 

1 Ditto 

Ditto, 


* Rain at 1 1. Thuflder and lightning in the Night, 
t Thunder, lightning, and heavy rain. 

J Cloudy in S VV. • % Ughtnbg. 

Rain, rsg of an inch, ainoe last Journal. 
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ARTICLE 1. 


On the Electric Column* Bif J. A. De Luc, Esq* F*R* 

Paet 1L 

On the Electric Cohmut as Aerial Electrosctqie, 


Huve said in the preceding paper, that, the sticking of Thestlckingof 
the gold leaves to the side of the electroscope being an ob- 
stable to regular observations of their strikings, which how- .us. 
ever 1 considered as the most proper manner of observing 
the variations of this instrument, 1 had intended to increase 
its power, so far as to produce the motion of a small metallic 
bally in hopes that the latter would'tibt’S/fdb. 

1 began this attempt by uniting together in one the three Attempt ta 
columns of 200 groups mentioned in the first Part, which I ^ 
had before used by only connecting them with one another| 
aud 1 thus formed the column of 600 groups making a part 
of the instrument represented by the figure annexed to the 
first part: see PI. III. With this column I made the first 
trial of procuring the motion of such a small pendulum in 
the following manner. 1 connected with each extremity of 
the column a wire terminated by a small brass bull ; and 
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Unsuccessful 
trials wilh an 
Insulated ball. 


,^1 . Turitc^ 
'..lO iiccred'‘<l 
mJi\ ,i loii'cer 
coiiir n,to pro- 
c-' a Conti- 
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each wife beinjj movable, I CQuld bring the twt/bdlh in 
front of the instrument, within the distance of each other 
that might he fonnd convenient; and I suspended, by a 
silk thread, a small gold bead^ which I could easily bring 
be^een the batht cither at the iliiddle distance, or nearer 
one 1 ,the other, » 

ThJ ipparatus being thus prepared, t trifed for a long 
time t<;|make it answer my purpose, but without success. 
When' two balls ^ere near each other, the bead struck 
them . miately with such a yapid'rtyilbat it was impossible 
to coui?tm£ number of oscilfations in a determined time; 
a necessary eWdition for my purpose. I increased the dis¬ 
tance of the balls, but 1 wits disappointed in a different 
manner: when the bead was equally attracted on both sides, 
it sometimes remained motionless Jor hours in the middle 
of the interval; and igvbeni the attraction became stronger 
On one side, the bead, drawn that way, struck one of the 
balls, some oscillations then began, still too rapid and very 
irregular, but at the end of a little time, they ceased again, 
the bead remaining motionless at the middle point. 1 tried 
various distancf s of the 6a//.r, and also different degrees of 
approximation of the bead to either of them : sometimes 
there was an appearance of success, but at last the bead 
Was again at rest in the middle space, or it stuck to one of 
the balls. This want of success persuaded me, that a ne«- 
Va/pendulunit such as was the bead suspended by a silk 
thread, could never answer the purpose of the regular 
strihhg&i which were necessary; tliat the bead was to be 
^ oimectcd, by a metallic wire, with one of the extremities 
of ihe caht^n, near a hall united with the latter, and to 
strike against another ball connected, either with the other 
extremity of the column, or With the ground; the latter of 
which inodes 1 first adopted. 

* But before I proceed, I must iJientiofi, ttiat while I was 
employed in these trials at Windsor, Mr. B. M. Forster had 
succeeded at Walthamstow, near London, with a power of 
loOO gnrtij's of the same diameter as mine, divided info 
three ch.;pti;t:s, as described in my first paper presented to 
1 he 11 oval Society, to sol in motion a brass ball, suspended 
bv o mHv ll.u ad between two small insulated bells, connected 

wito 
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with the two extremities of this long column* Mr. Forster 
has described this new kind of chime in a letter to Mr. Til-- 
loch, published in the Phil, Magaz. of the latter, mention¬ 
ing this singular circumstance, that the ringing began on 
the jubilee day. Since that time I have had the pleasurumf 
being personally acquainted with Mr. Forster, and hy^as 
lately informed me, that, having mounted again this^hime 
on the asth of March, it has not ceased to ring eve| since. 

This is a curious application of the property of theh/umn, 
but, as I have explained, it cannot answer the pt^ose of 
regular observations. 

For the execution of the above mentionec^lan, I first Additioneothe 
made the following addition to my apparatus. At the top apparatus, 
of one of the pillars of the column, on its side A posi¬ 
tive extremity, I fixed a brass piece 13, held there by a 
ferrule, and projecting forwards about 1inch; on this pro* 
jection is fixed, by a screw, another brass piece, having on 
one side a vertical groove 14, in which is held, by a pin, a 
brass rod, at the lower part of which is a large brass ball 15, 
which can he moved backwards and forwards, in order to 
bring it to the convenie.it point, where it remains steady, 
by the friction of the top of the rod in the g oove. From 
this top projects a brass loop iG, to which is suspended a 
gold bead 17 , by the thinnest silver wire, such as is used 
for ci'OjS wires in telescopes ; and by niviving properly the 
hall 15, the bead is made to hang close to it, without lean¬ 
ing against it: this is done w)» !e both the bead and the 
ball are neutral, by handling the latter for this adjust¬ 
ment. 

My purpose having only l>ecii at first, th;jif the in//i 8 
should be in communication with the ground, 1 produced 
this commnoicHtion in a simpler manner than is represented 
in the Jlgure ; having changed it since for a purpose tliat I 
shall explain ; but the difference is here of no const qu< nefi: 
it was then only held at the top of a brass stt>m, fixed to 
the end of a thick slip of leatl 19, 19 ; movable backward 
and forward between ]nns 20, 20, 20, in order that the 
distance of this ball from the ball 15 might be changed, aa 
ehould be found proper for tlic strihings of the head. 

This apparatus was finishetl iu the beginning of last 

IM - spring; 
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sjpring; but it was too late for the most importaid oWrvd- 
tions; especially as the apparatus itself was fur from being 
settled. Before that season^ the eifect of the column hsul 
sen so great, that the gold leMei of the electroscopes, ei- 
iigr on one side or the other, struck sometimes in the after- 
60 times in a minute, even in glass tubes of ]| inch 
dian\ter; but now they seldom struck more than once in 
a miiftte, sticking always as usual (which Was the reasbn 
why Khad given Up. the gold leitves) : however the effect was 
still sj|.^cient to try the ticW apparatus. 

a^^in gave me much trouble: ibr though Ot first it 
appeared to ^rjnswer my plitpose *, as the gold Aead, receding 
from the ball IS, struck the ball 18, fell and returned 
again, with the usual changes in the frequency which were 
to be the object of observation ; ,tbe head at last stuck to 
the ball 18. I tried whether, by increasing the distance of 
the latter, the head^ thus drawn farther out of the vertical 
■line, would have more power to resist the cause of its stick¬ 
ing ; which it is difficult to understand, as it is not the case 
when set in the same motion by a mechanical impulse. The 
strikings were less frequent; not so however as to prevent 
the observation, if the sticking had been prevented; but it 
again took place, and even more easily, as the bead arrived 
more slowly in contact with the ball, 1 did not succeed 
better by increasing the power (in a manner which 1 shall 
explain hereafter), though I could prodtire the Strikings at 
a greater distance; so that,, after much labour, 1 had some 
time despaired of success, when another idea occurred to 
me, which liowever did not succeed at first. 

Attenifi: to The general idea was, to produce the strikings, nOtby the 
•taking by the itself, but by its silver tcire, in a part at some height 
wire, net by the above the latter, by the u)ife meeting there the edge of a 
horir.ontal brass lamina in communication with the ground; 
ill order that the wire being bent at that point, by the bead 
moving still farther, the latter should have a greater angu¬ 
lar motion from that point, by a shorter radius, and have 
thus a gteater teudenc}' to fall back after being discharged; 
?uppressing at the same time the baK 18, to which it stuck t 
but by this suppression, the motion was so much diwinisll- 
td, that I WON obliged to use again the ball; and then the 

wife 
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, i» 4 >« itselDfNcA to the edge of the lamina. Following how* 
ever farther the idea of discharging the head by its wire 
meeting with the smallest conducting mass possible, 1 
thought of substituting for the brass lamina a single silva 
fetre like that of the bead % and at last 1 thus succee<^ 

This is the part of the figure which 1 am going 
scribe* / 

The last alteration 1 found necessary to make in tie ap* Farther addi- 
paratus, which is represented in the figi^rcy not boin^made 
at that time, it must be supposed for the present, ^i|it the 
piece 28 is represented by the lead blip 19 , 19 , j^l he piece 
23 is a brass spring of about half an inch in breadth at the 
base 24, where passing under the bent part of an upright 
brass piece 25, it is thus fixed with the latter, by screws, 
on the base. The breadth of the spring 23 diminishes to¬ 
ward its end, where it is terminated by a brass wire boto 
22 ; in this is stretched the thin silver 21 , against which 
that of the head comes to gtrike. The upright brass piece 
25 has at the top a screw 2 (i, pressing against the spring, 
and serving to produce small motions, backwards or for¬ 
wards, of the horizontal wire 21 , previously brought nearly 
to the proper distance, by moving the l^d base I 9 , 19 . 

The moment of the coeefing of the two silver wires is to 
be an instant before the head strikes the ball 18 : then, by 
a jerk produced at the meeting of the wires, the sticking of 
the bead to the ball is effectually prevented. 

This was only finished in the beginning of last April; The strikln/^ 
ihe strikings of thi head were then regular and uninter- **'* 

ropted, while there was po shake of the apparatus itself; 
but being on a table, 1 soon found, that by walking in 
tl\e room, apd also by the agitation of the air in opening 
and shutting the doof, the motions of the bead were di^ 
turbed. This determined me to fix, against the side of the 
room which had a proper light, a glazed box, in which 
placed the apparatus; and I fixed under it, at its level, a 
little table, in order to place there additional columns, 
which became necessary to increase the power pf the instrijLi 
ment. 

This apparatus being at last ready for regular observa- Jc.nrnai of iht 
tiyne, 1 began the meteorological journal wliicb I had in p*’>JoTniane*of 

view. 
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view, including, with the number of the strikings of the 
bead in a certain time and the observation of the barometer, 
the degrees of the tltermometer and of my hygrometer in the 
rdbra, the only place of which it could be supposed that 
th^hanges of the temperature and of the degree moisture 
mignl affect the state of the column; 1 fchall copy here the 
jouni'll of these observations during the few days in which 
the fu^amental column of 600 groups still acted alone; 
after wVich time I wes obliged to increase the number of 

-N^U7ttb nfstii/.. 

Sarom. Theitiwtn- Ih/^rom. in 10 »/»<!?. 



April 


8. 8 A.!VT, • • • • ^9*7f)7 •••• 41 

II jfl, .•••..]() 

1 1^. iVl. '•••id. •••.*. CO 5 ».. • id. 

3 •••»»••• i(j, 1)3 •»• • id. *• 20 

,5 ».•••»»• id, 1 ) 2-,-«••• id, 10 

7 •».••••» id. •••«.. (ii ••• id, «••••• s 

11 •»«...•• id, •••»•• Gl .••• id. •••»•• 7 

j). 8 A-, • ■ * • id. 5B • ... 42 

11 id. ()(.)-’-• ••• id. 9 

II P. M, ••••id. •••••• 6.1 •••• 41 ..•••» 3 

10 . 11 A, IM. • • •‘SCI'O • • • * * • 61 .... id, ...... G 

2 P. M. *»• • id. ...... 60 . • • • id. ••*... 5 

11 * * * * * * 58 •••• id. ••»..• ij 

11. 7 A. li'l• • • *• id. 50 •.• .^id, ...... 3 

4 P. IVI. • • • • 30 •••... 5G . • • • id. ••••*• 2 

12. ••••%:. 30-!• •No striking the wholt'day. 


This cessation of striking having lasted two daj’s more, I 
judged, that we were entering into the season, when, in 
the two years before, the strikings of the gold leaves them¬ 
selves had also ceased; so that in order to carry on the ob« 
servutiuns as lung as possible towards the summer, it was 
necessary to increase the number of the groups. This I 
undertook without changing the situation of the funda¬ 
mental instrument, which, on account of the necessary 
steadiness, and of being sheltered from currents of air, was 
to remain in the glay^ed box fixed against the side of the 
* room. 
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I'ooin, jLiiiade use therefore of the little table abovei»inon* 
tioned, for placing on it additional columns, which I made 
iiprig'ht like ihe common pile, as more easily managed; 
and knov^ing that with the same nntnber of groups, the 
sinkings would be accelerated by larger plates, but tha^^ it 
was a long and tedious operation to cut them round, V de¬ 
termined to make a co/«7nn with square plates. I^^r this sheets of atnc 
]}urpose f bespoke some sheets of luinitiated zinc atfout the smooth, 
thickness of a card ; but those which I receit'cd fvere so 
much puckered, that I despaired of tlieir being ft,^for my 
purpose} however I obtained flat plates of Jt’Jem by a 

method wliich it may be useful to e\|>laiu. 

I procured a good pair of hand-shears, and with these I oiay be 
first cut the puckered sheets into slips ot 1 \ inch breadth, ^rolrg^^prcs- 
as nearly as they could be traced upon such an uneven sure, 
surface ; and placing many of these slips upon one another 
between two pieces of hard wood, 1 pressed them with force 
in a vice, leaving them there for half an hour: they came 
out very flat; only not very straight, but this conid be 
mended. Zinc, in tins nialleable slate, having nearly the 
softness of lead, stretches laterally by that great pressure, 
and thus the puckerings are effaced. Making then straight, 
with a file, one side of the slips, I marked on this edge, 
with a divider, points at 1^ inch distance; and by thes# 
points I traced with a square the plates to be cut with tlie 
shears: these pieces were distorted by the cutting; but 
placing them also over one another, by scores, between two 
tliick plates of brass, and pressing them strongly in the vice, 
they became flat; mid 1 liad only to round a little the 
angles with a file, placing them again in thi- vice without 
the brass plate. 

In tills maimer, I made 3W zinc plates I4 iricb square, An upright 
and having cut an equal number of pieces of /Jw/cA-gzVf 
poper of the same size, I mounted this upright co/ttin?! be^ 
tween 4 glass rods covered with sealing-wax, fixed in a 
wooden base. This column, loose between the rods, is sup¬ 
ported at the bottom on 4 insulating pillars 1-|- inch high, 
on which is first laid a brass plate with a projecting part of 
about 2 inches, at the extremity of w hich is a large hole for 
rorpiving the end of proper conductors; and for the same 

purpose^ 
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purposOf the column is terminated at the top by^a similar 
plate, on which presses a screw in the common manner used 
for the pi/e. The top of this column, which is its positive 
extremity, was to be connected with the negative extremity 
or, the horizontal column, and this required, that the box 
combining the latter should be opened in front: 1 therefore 
placw only a pane of glass on the side where the becd 
hangslin order to guard it against the motions of the air. 

Th&first use which 1 made of this additional coluiwO with 
largerMstes was for*the following experiments. 

Placing the negative (or lower) extremity of 
the column It^mposed of the large square plates, in com¬ 
munication with the ground; 1 connected its positive ex¬ 
tremity with a gold leaf electroscope, and after having 
observed the maximum, soon produced, of its divergence, I 
substituted for this column 300 of the small groups of the 
horizontal column, by placing the communication with the 
ground at its middle point: this produced the same di¬ 
vergence as the former, but it required more time. 

1 could not compare directly the effects of the two columns 
with respect to the frequency of slrikings of the bead, because 
at that time 300 groups of any size were no longer sufficient 
for producing them; but I compared the effects of the two 
eohtnms, for this purpose, in the following manner. 

Eatper, 17> 1 first repeated the observation of the slrik- 
ings with the horizontal column of 600 groups, its negative 
extremity being in communication with the ground: there 
were 3 strikings in 5 minutes. I then took off the commu¬ 
nication of this column with the ground, and conuectmg its 
middle point^with the positive extremity of the column of 
300 groups of the squhre plates, I placed the negative 
extremity of tlie latter in communication with the ground. 
This was again 600 groups, but 300 of them were of larger 
plates, and there were then 7 strikings in the same time; 
and thus was confirmed what 1 had judged of the effect of 
larger plates for increasing the frequency of the strikings. 

Expet, 18. I now connected the new column of 300 
larger plates with the 600 groups of the horizontal column, 
leaving the communicarion with the ground at the negative 
extremity of tljc former. This was in a more favourable 

moment; 
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moment ; for the addition of 300 of the small groups ought 
to have produced with the whole only 8^ sinkings in 5 
minutes, and there were 10. 

From this increase of power, I expected a greater dui\ft- 
tion of observations in this season; but I soon saw a dbnio Diminution of 
nution in the frequency of the sirikingSt which disappointed 
me. I lost again much time in chaiigiug the arranueinent 
of the apparatus, in order to take in also the two ^plumns 
formed of tinned-iron plates, mentioned in my first /paper: 
there were ^00 of these groups, which produced' »;ii the 
gold-leaves, nearly the same divergence as the crhimn of 300 
^inc plates I-J- inch square: This being the only change that 
I could undertake for the season, I began ^.nother course of 


observations; and it will be seen in the following journal, 
how rapidly the effect wevt on diminishing. 


went oa 
rapidly. 
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This great diminution in the frequency of the striking!!. Alteration 
made me think of connecting the hall 18 with the 7 ieg(Uive suggested, 
extremity of all the columns, in order to see what increase 
it would make in the frequency : but luckily at the same 
time it occurred to me, that, by producing a speedy manner 
of changing this connexion of the ball for that with the 
ground, and Inversely, it would be a mode of discpvering 
variations in the electric state of the latter, by comp:i*ring in 
a short time its effect on the ^triA^ia^fj^with that of t^to nega¬ 
tive extremity of the columns. This was the occasioh of the 
last change which I made in the apparatus, ajt irepresented 
in the figure, which part I ana now going to describe. 

On the lead base 19 , 19» I fixed two insulating pillars 
^ 27 , 27» and on these a brass piece 28, at one extremity of the apparaiu 
wliich is fixed the hall 18^ and at the other the machinery 
for moving the horizontal silver wire 21. By this insulation 
of the parts against which the bead and its silver ivire tome 
to strike, I can place them in a moment in comi:ijiunication 
with either the ground or the negative extremity of tlje co¬ 
lumn, by only changing the position of a brass wire 29, book¬ 
ed to the extremity of the horizontal brass piece. In the 
position of this wire, as represented in the^^wre, the ball 18 
and the silver wire 21 are in communication with the ground ; 
and when it is wanted to make them corninuuicate with the 
negative extremity of the columns, 1 have only to take up 
the movable wire, and to lay its end on the projecting brass 
piece of that extremity. I was surprised to find so little 
difference of effect between the communication of the ball 
IB with the negative extremity of the columns, with the 
ground, which is a standard between the negative and posi¬ 
tive states of bodies; and upon the whole this kind of ob¬ 
servations opens a new and interesting field of researches. 

Therefore, though I bad but a short time to follow these 
observations, the following journal will show at least the na¬ 
ture of this phenomenon: 



ON ll’HK ELECTRIC COl^VMNt 


m 


ob'iei'wi 

♦joii".. 


5M»y 





26 .' 

4 

P.M. 

-. 30 - 15 . 

...71 . 




> id. - 

•. <(i8 J- < 

27 . 

8 

A.M. 

•. 3013 . 

•..61 . 


11 ' 


30-11. 

. • . 62 '^. 

28. 

1 

P.AI, 

•30 30. 

•..65 • 




30 4Q- 

...66 . 

29 . 

7 

A.^, 

. 30 - 55 . 

. • *50 . 


12 

• • • • ^ 

id. ■ 

. * *64 . 


8 

P.M. 

. 30 - 53 . 

.•.^8 . 

30 . 

/ 

A.M. 

. id. • 

•.•58ir 


J; 

V. M. 

• 30*50. 

-1. *60 • 


l^umb of strikminh,vi3,n.^ 
With thcne- 

Barom. Tlirrmom. JTyirmn. With the gat extrem,. 

ground. ef the cot. 

3S*»«r*3 ••••••$ 

39 •• 

2.3 

1 . 2 

2.2i 


• • • • » 


. 371 . 
•38 i' 
- .38 ■ 
381- 






« • • • 


4 ...••• i<l, > • • •09'^ 

g •••>•* id, •••*67 

7 A,!VI.•• id, ••••(io 

2 r.M.-•30-43- 63 

•Tune 9i.30-4&,* • • *^^9 

H ;i.M.«*30-4r>.--*(>3 

jj 30*44'**'(}4 

3 P. j\T.* •30‘45* • • *09 

g^ id. r,».(ig 

7 A. M..* 30-42. •••(>-> 

li id, ••••65 »..»38^.»» 

1*. i\(T,• *30-38• * • • - *38^ • * • 

0,5 A. AI,• • id. • • • *64 • • • •SS'j. • • 

30 •••••• 30'40»•. • • • • • id» * • • 

4.; P. iVt. ■ .30*38 .. -Cg ... .37i* •. 

8 A. . .30-4,*>... .GOi*. • .SSi*-.. • 


•38|. 
•08?,-• 
' id. • 

id. . 

3gi‘ 

- 39 ;. 

*37i- 

•38 • 
•39 - 


i. 


3 1 


-30*40 • 


9-}P.M... id- 


* C3 .... id,.•» 
•CB •. • *38 •• • * 


• 

H . 

ff *.•■•*'• 


I 

2i 


U ‘‘3 

4i.4 


U. 

1 

4 




H 


3, 

H 

4 ......4 

4 < 


• • * 4^ 


H .U 


1 ^ 




H.2 

2 ^. 3 

4.4 




n .H 

li* , 

n . 


13 
*1 


2 ^,...,. 2 -. 


()std re:i!90A 

fd in the appu- 
as preparing to 


III the last d.a 3'8 or thesis observations, \ 
to suspect, that sooiethigg had been derangi 
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vrliere I write this paper. However, the defect which I sns** 
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6N the electric COLUMjfi 

^bi^ervations, which principally relates to the electric state of 
the ground. This state is here compared with that of the 
extremities of the column, which 1 have called He^ative, 
though it is sometimes neutral comparatively with the c/lr* 
ifrit xhsfe of the umhie/if atV; but it is never positive, Orl 
the othOf handy the bead never moves but as positive cohi^ 
paratively with the same standard, and it moves the faster; 
as the ball 18 differs more from its electric state-. Nbw it is 
seen in the above obs’ervations, that* sOmCtimes thfe bead 
moves faster when the &a// is in communication with tlie 
ground, thOtt wheii it communicates with the ex remity of 
the column called negative. This is a tec^t of the electric 
State of the ground which deserves to be deeply studied, in 
order to understand it better. 

Were I younger, ( ou^t not tt> publish these experiments 
and Observations in their present state ; 1 should endeavour 
llrat, to improve the instrument, in order to meet with more 
advantage a proper season; then to follow the mqtion of the 
aerial electroscope more regularly than hitherto I have been 
ablo to do; being constantly employed in iuiproving it ; and 
to study this connexion between these motions ami the 
changes in the electric state of the air near the grojind, ami Electric sukc 
of the ground itself : a course of ohservations, which u to be nHhcgrwunii^ 
followed from the time of the greatest cttects of the column, onmpcted 
to that of their rapid dimiiiittion, coinciding with the time regetas 
when vegetationi the greatest terrestrial phenomenon, pi e- 
vails on all the ground, and in which it thus appears, that 
the electric fluid has some influence. But though it m pos¬ 
sible, that I may take up again these observations, I pnfer 
an earlier coiniiluiiicBtion to mil oral philosophers of the be¬ 
ginning of researches of this class ; because at any rate llnv e 
researches would advance more certainly^ slioulrf limy bc- 
eome the object of many observers, not merely for assembling 
scattered and unconnected phenoraenn, but for considering 
the light that they reflect upon each other, which may help 
tU trace up their real causes. No spontaneous effects cau 
nmnifest in a more characteristic manner these remote con¬ 
nexions between terrestrial phenomena by common causes, 
than those offeied to bur view by the atmosphere, in which 
therefore we must endeavour to extend our knowledge by 

* meteorological 
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meteorological observations: and as these phenomena have 
been for a long time one of the principal objects of my at¬ 
tention and study, 1 purpose to explain in the last part of 
this paper the connexion, that may exist between the indi¬ 
cations of the aerial electroscope, when properly settled, and 
many atmospheric phenomena, which are daily observed, 
without being really understood. 

AJhjield, near Honiton, 

23d August, 1810. 


II. 

On the Structure and Classi^cationofSecds. In a Letter 
from Mrs, Aones Jbbetson. 

To Mr. NICHOLSON. 

SIR, 

NOW once more trouble you on the subject of seeds, 
desirous of completing the task assigned to rue, and finish¬ 
ing the sketch 1 began in my last. As in that 1 was careful 
to confine myself within those laws, which are applicable to 
the interior of the embryo; in this 1 shall take a different 
Variousklnds path, and show the various kinds of corculum into which all 
corculum. gg0d8 are divided, and thence the various classes they might 
form: indicating the interior marks, which would diversify 
each different class, the very mechanism of which is so va¬ 
rious, though so well defined, as to strike the mind with 
the appearance of a natural method ; by which means might 
be established, without any difficulty, an arrangement, 
which would enable botanists to add them in an appropriate 
word to the Linnsean or any other classification preferred in 
giving the description of plants. Certainly, as I before ob¬ 
served, it is strange to give an elaborate description of every 
part of the exterior of the plant, even the most insignificant, 
and leave out the most important, the interior of the seed ; 
that which is the very essence of it (for so the embryo may 
be culled). In our best works of the kind no notice is taken 
of the heart or cotyledons, or of the division so well known 
to gardeners of leaf seeds. 


To 
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To explain this, and other differences, so deeply marked Seeds diV\^ 
by the hand of nature, I have divided seeds into five classes, 

* ^ c^ASiS'Cd* 

to which may be added orders and genera, as many as may 
be found necessary in future. At present 1 shall con tide 
myself to a mere sketch of these five divisions, which will 
be but an outline to be tilled up by future observation. 

That the heart is the laboratory of the seed, [ am perfectly The head t''i« 
persuaded; for in this part begins the whole work of nature ; 
from this appears to arise all its mcchiviical ftrength ; here 
are concocted, prep.'ired, and perfected, all the various 
juices; in short, in this part only is seen all the variety af 
mechanism necessary for these purposes. I shall endeavour 
to prove this by a description of the various parts that com¬ 
pose it: which, when Well dissected, and properly arranged^ 
appear as surprising a pi('f*e of work as nature can produce; 

I am not in the least astonished, that physiologists imagined. The mihtattff 
that in each seed was found the epitome of many trees~for geen*-^ 
a Cursory view of the corculuin in a microscope might lead the seed, 
to such a conclusion, from the variety of figure it Announces. 

But we are now too well informed to admit such fables. 

Ktill the mechani&m of the corculuta is hitherto unknown, Mechanism 
at least undescrihed by any author; and! flatter uli'kuu"^ 

though I cannot exphiin the nature of each secretion per¬ 
formed there, that f shall (as far as the sight can discover) 
shoiD itis structure. The present letter will receive addition¬ 
al interest from a discovery 1 have just made (ev'en since my 
last letter); for 1 flatter myself it will cbnlplete what my 
.first letter showed ; the necessity of abandoning that ar¬ 
rangement of .lussieu, which is founded on the number of jus^iau’s 
cotyledons, for if it ran be proved, that there are 
plants without cotjledons; that what he announced asc ronedu-. 
monbcotyieuons were dirotyledoas, and tliat what he men¬ 
tioned as dicotyledons have many ; it rauft of course be 
confessed, that the arrangement is erroneous, and wants 
correction. In my former letter 1 plainly proved, that the 
primordial leaf in the gnu-se* and palms had been miatuhen 
for the cotjledons. 

I shall s(M>n give a jnoof of tins, not to be coiiti-ovferted< 
as nature Iwr^iclf will siiow it; but I may now make a far¬ 
ther as8c»’iion, and say. th u, esnept in seed-leaves there art? 
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ltece<^'. disco¬ 
vered ilia wal¬ 
nut. 


The walnut 
hat from four 
to nine cotyle¬ 
dons* 


Corciiluii) of 
the 


I Tots* cliest- 
tif't. 


few dicotyledons. Dissecting a very unripe walnut^ in 
order to discover the course of its nourishing vessels in the 
corculum, 1 perceived a recess I had not before noticed. 
Desirous of knowing what it contained, 1 fastened a double 
magnifier of great power over it, so that I might scrape ita 
interior with a fine lancet. I drew out three diminutive 
points, which in the solar microscope ) soon found to be 
perfect cotyledons. I then dissected another walnut, and 
discovered four much larger, which covered the lower part 
of the corculum like a festooned curtain. These I had be¬ 
fore seen, and taken for scales of the kernel, so assured waa 
I, that there could be but two cotyledons^ Hence the mis¬ 
chief of trusting to any person, or thing, in the study ofna^ 
turCi but. herself. 1 then divided the corculum as usual, 
and found the common cotyledons: in one walnut there¬ 
fore I found nine, and in above 60 more I discovered from 
four to seven. I doubt not many more may be seen in an 
older waluut. I shall now give the picture of the corcu¬ 
lum of the walnut, which will better enable the reader to 
understand the description of the difierent classes, and of 
the number of cotyledons that belong to each, with all the 
rest of its arrangement. 

Plate V, fig. 1, represents the corculum of the walnut 
when covered by the upper colytedons: jr x two of the co- 
lytedons taken off. Fig. 3, the corculum or heart of tha 
walnut when divided, showing what have always been reck¬ 
oned cotyledons at c c, and the breast with the teats d d. 
Fig. 3. the corculum turned so as to show the back. /The 
recess. 

After opening a quantity of walnuts, it may well be ima¬ 
gined, that I was impatient to see whether a recess was to be 
found in all seeds; and if other seeds had these additional 
cotyledons. The first I tried was the esculus, which had 
exercised my patience by constant dissections for a long 
time, in search of tiiera. But 1 had now found a clew, and 
discovered therefore 4; though from thq peculiarly uneven 
formation of its pocket, it was not till after a pretty long 
ecarch. I rausttherefore recal the declaration in my last paper, 
nor shall I' ever fail to do so, when 1 find myself mistaken; 

seeking 
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seeking for troth, I may err, but I vrill wever deceive. SinCc 
my last discovery, 1 have been able only to dissect 200 
seeds ; but these and iny former studies amount to above 
2000, and will enable me to judge in what class the many- 
cotyledons are found. 1 shall now therefore begin with 
the description of the formation of the corculum of each dif¬ 
ferent class. 

The first is the roammiferous. It includes plants of a 1st class, 
very strong and vigorous form and namre, not only in trees 
and shrubs, but in smaller plants. The oak, beech, -..Im, 
horse-chestnut, &c.; the laurel, rose, budiea, &c.; burdock, 
sun-flower, and many of the order pentandria digynia, that 
arc spreading and vigorous. This seed has a remarkably The aoed de- 
large heart, into which the juices are conveyed by the uou- 
rishing vessels. In tin corculum is found that curious part, 
which resembles the breast of a bitch; with teats (a’^ far as 
I have been able to discover) numerous according to the 
strength of the plant. Over the teats are the nourishing 
vessels, and so much juice do they impart lothfese curious 
forms, that the recess is often inundated with the juice that 
runs through them. What effect this straining may have on 
the liquid is easy to im'igine, and that from crude and 
harsh it may become both sweet and emollient. It may also 
be more intimately mixed, and thus form in those spaces 
gasses suited to the object to be nourished. There is found 
in this species of heart from 12 to l6 teats, which bleed in 
three or four places. The recess is discovered at the back 
of the corculum, and through the middle of il passes that 
line, which afterward is called the stalk of the plant, and 
is now only the line of life; and one row of wood vessels, 
covered by the circular skin of cotyledons, or of that matter 
which forms them. See Fig. 0. This rece is the place 
where the cotyledons are mostly formed, and IVorn which 
they branch, while the primordial leaves proceed from the 
interior line. This structure plainly provts, tha*^ the nou¬ 
rishing vessels are the feeders of both cotyledons and pri¬ 
mordial leaves. All the fruits have a heart of this kind, ind 
many cotyledons. Most of the carices and wheat are of this 
class. It is curious, that in this not only the latter but the 
former leaves will appear, and burst through the thickness 

VoL. XXVU.—]NoV, 1810. N observed 
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twu orders. 


observed over the recess^ to show their strength and vigour; 
this is often seen in the apricot, peach, &c. i which form in 
tills manner two little nosegays. If a strong magnifier be 
diVected to the top of the recess at the back of the corcu- 
ium, it will show a small aperture, through which thehidro* 
gen enters the heart. This I believe, because before this 
vessel is seen the heart never cracks in the fire, and the mo« 
mciit it is found the seed explodes* 

gd class class I have named foliferous. See fig. 7* Every 

Foliferact gardener knows the seed leaf from those seeds that are not so. 

It is an embryo that rises out of the earth Mrith its cotyledons: 
though they do not all appear above ground ; but those 
plants which have only two, show themselves growing up 
Divisible into ®tem for a little time at least. This class might 

two orders. well be divided into two large ordprs. Tlie firs with those 
rising plants that have many cotyledons; and those which 
have only two ; but this I shall leave to a future arrange¬ 
ment. The second class then consists of the firs, and a num¬ 
ber of plants that are the spontaneous growth of the soil, the 
pride of the fields, arenarias, stellarias, cinquefoils, euphor- 
These^dde- l^'®*** beside all running and twining plants. This seed has 
pcribfd. a remarkably small heart, with a few points, that can hardly 
be called teats, though they seem to act as such, having the 
nourishing vessels above them. I’hey have I believe seldom 
above two cotyledons, though we do know an exception to 
this rule in the mustard and cress, the formev of which has 
nuTj^^*nre be- four, the latter six. I mentioned in my last letter, that 
ih<-seed I would show the difi’erence of growth of a seed-leaf 

u-ai .iiul euni- , . i i i i 

man esd, a common seed; that is, every seed that is not a seed- 

leaf. Till the end of the second epoch they exactly re¬ 
semble each other in their manner of growing. The seed- 
leaf then, instead of shooting out xtn primordial leaves^ con¬ 
tinues to increase its which grow on in size, till they 

turn to leave the seed, which they do in exactly the same 
manner as in the other Seeds. There is little diflcrence 


The seed ds' 
pcribfd. 


therefore, except tiiat the primordial leaves do not shootf 
till they have quitted the seed. To this class belong most 
of those plants, which are found in the class cryptogamia 
of Liniuens: the lichens, the musses, the fungi. The fungi 
I have not however thoroughly ascertained, and leave 

them 
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tliem for a future trial; nor have I dissected the seeds of 
the sea-weeds. 

The third class of seeds is a numerous one, and 1 h^ve 3d class 
called it The canalicuiated. See tig. 10, It is distinguished ^®“‘*“^*‘^***‘ 
by a larger heart, with a curious sweep, which figure the 
teats follow. The teats are numerous, and have the nou¬ 
rishing vessels above them. This class takes in almost all 
the papilionaceous, ringent, and many of the cruciform 
flowers. The formation of the corculhm (much as they may 
differ in each seed) will still be found to have the mark of 
this class; which is principally a deep furrow beginning 
with the recess, runing on to the end of the primordial leaves, 
and lengthening as the embryo increases. I have two or three 
times found cotyledons in this passage, and 1 arn rather in¬ 
clined to believe, that ftirther search will show more, espe¬ 
cially' in the papilionaceous, which is also distinguished by 
a curious sheath, that holds that jelly found constantly in 
the pocket of the seed, and against which th^ primordial 
leaves shoot. But 1 do not conceive, that more than four 
cotyledons will ever be found. I have never seen more. 

The fourth class is the nonmammiferous, and is the one 4tli class 
that differs most from the rest; for it has neither recess^ nor 
teats. See PI, VI, fig. 1 and ‘2. The palms, and grasses, 
are included in this; beside many odd plants, which it 
would be useless in such a sketch to mention. The distin¬ 
guishing marks of this class are the cotyledons proceeding 
from the upper end of the corcuium, instead of the usual 
place; this was the reason, that in the grasses botanists over¬ 
looked them ; took the primordial leaf for the cotyledons, 
and named them monocotyledoiious. But had they dissected 
the interior, they would have found, that they are placed 
(with respect to the primordial leaf) exactly sis in every other 
plant; both rising and branching from the same apparent 
source. This is sufficient to prove, that these little leaves 
(always given in those excellent drawings of Sowerby) are 
really the cotyledons of the grasses ; and that they have al¬ 
ways either two or four, as well as the palms. The class it 
also easily known by having the stalks running through the 
corcuium without impediment; and the nourishing vessel* 
protruding on oue side of the heart only, which has been the 

N 2 cause 
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ON THE STEUCtUEE AND CLASSlFlCAttoN Ol? SECUSt 

cause of many mistakes concerning the radicle, which t 
mentioned in my lastk The lalse grasses, (such as the cy*- 
perus, scirpuSi carex, &c ) belong to the first, as well as 
wheat and rye; butbarlej, oats, &c., to this* When ray 
plan lb more perfected /'’(/ appnroeuj i hope to give alist» 
that wilt more exactly point out the arrangeiueut. 

The last class 1 have called the mixed or compound seeds. 
See Ph VI, fig. 3i it includes most of the water plants* 
the spice* codec* and some cotton plants, i have not yet 
been able to acquire i'oreigu seeds sufficient to enable me to 
arrange it with the perspicuity I would wifti; but it has 
notwithstanding some striking features, fully capable of 
marking and distinguishing it from the otVier classes: for it 
has the large and prominent heart of the first class, with the 
seed leaf of the second; it has uiauy teats, and a roomy 
recess, for the formation of the cotyledons. I have no 
doubt, that many seeds 1 am yet unacquainted with will 
rank in this class. The bladder tree appertains to it, and a 
curious plant brought me by a gentleman from the Past 
Indies, who was one of those engaged in the trigonometri-* 
cal survey there, and who found it in the wildest part of 
the peninsula, that few but themselves ever crossed. 1 have 
not been able to procure Rumphius, to seek it there; and 
can find it only in Geiard, who calls it “ urboris lanifera 
siliqua.** Supposing it little known, I have selected it as 
an example of this peculiarly formed corculum^ well mark¬ 
ing the class, and shall describe the plant also. It has a 
pod six inches long, two and a half wide, full of the most 
beautiful cotton, weighing nearly a quarter of a pound, and 
having within the seed vessel a number of triangular black 
seeds, rounded at the edges. In dissecting this seed, a 
large heart is found, rather larger in proportion than in the 
first class, and having two seed leaves of great length, curl¬ 
ed up very thick, and the intermediate part of the seed 
filled with a substance like llower. On stretching the co¬ 
tyledons, they measured near an inch and half, and in some 
seeds I have found two cotyledons above: and in most seeds 
of this class there are from Jour to six. This tree is a large 
one, and has leaves very long and slender; the outside rind 
ii thick and spongy. The flowers 1 have not seen, nor have 

I received 
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I received any description of them; but the cotton resem- 
blcvS silk, and is more beautiful than that the silk worm 
spins. It is said to j^row also in Ilantam, and to be nriuch 
valued. To complete the account of the corculum and of 
this fifth class I shall only mention, that it has from 14 to 
18 teats, with very larj^e nourishing vessels: the long coty¬ 
ledons almost wholly fill the seeds in general; and it ap¬ 
pears to me an additional proof, that they contrive to grow 
as long as their room and time will adroit; for seldom can Number of cn. 
ihere be found seeds showing a regular number of cotyle- never 

dons: the longer they remain in the seed vessels, the more 
tlnne are; and in this last class, the longer they are. 

X shall now give a few hints to those botanists that wish Hints on dis- 
to dissect their own plants, and to judge for themselves, meeting plants. 

Patience and habit are tvery thing: perhaps in no particu¬ 
lar does practice repay so amply as in this. The hand 
grows mure delicate in the touch; and the eye so very much 
imprevus in sight, that what at first cannot be seen dis¬ 
tinctly, with a good magnifier, will soon becoifie plain to 
the naked eye. The habii of dissecting with the mouth like¬ 
wise all botanists should endeavour to learn, for no instru¬ 
ment can act like it, or so thoroughly divest the seed of 
all superfluous parts, and prepare it for the microscope. 

Ail to the rules for distinguishing these classes, without Rules ior dis¬ 
obliging any person to repair to the solar or other powerful 
micioscope : the first class is easily known by a small mag* 
nifier, but the second requires some art. They are gene¬ 
rally remarkably small seeds; press them between the nails 
of your thumb, beginning the pressure at the corculum 
end, and the whale embryo will slip out heart and all'» you 
have then only to divide it with a fine lancet. The third 
class must not be so tried, but lay it straiglit on your seed 
hammer; and pressing a flat knife on it, pass your lancet 
between, and it will always divide it exactly as it should 
do, showing the two principal vessels in R manner that will 
teach iRuch, for this class of seeds is one of the best to 
begin dissection by, as there is no confusion in the arrange¬ 
ment ot the vessels. They are at such a distance from eacK 
other, that it is hardly possible to mistake 'them* I have; 
drawings of a large sixe of many of ibis class, which are 
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of great use in showing the formation and habit of a seed, 
and teach more (if well studied) than any other: the 4th 
at\rl 5th classes are large enough to be dissected with the 
usua>l instruments. But for the diminutive seeds larger 
powers are required, as the powdered lichens, fungi, mosses 
of the smallest kind, &c. It is best to keep these till 
very ripe, then place the seeds in the several sliders of the 
solar or double microscope, and you will always, find two 
or three opened sufficiently by the heat and light, to draw 
the figure of the interior, if extremely magnified. 

I shall now conclude the present letter with the explana-* 
tion of a term that has long demanded attention, particu¬ 
larly on the subject of seeds, w'hich it concerns greatly. I 
mean the word albumen or cambium, a raattey found 
wherever new wood is to be cre^.ted. Duhamel calls it 
cambium; Mirbel “ la substance organisatrice,” and gives 
this description of it; “ Soit que Ics fluides y developpent 
“ par ieur impulsion les cellules, ct les tubes; soit qu’une 
“ pui'^sarue inconiiue, y agisse seule et y determine ces 
“ developpemenis; soit, comme il est probable, que ces 
♦* deux causes combtnees, y agissent de concert pour chan- 
** ger en tissu uiembranetix la substance organisatrice, 
“ &c.” 1 cannot think this is described with his usual 

perspicuity, for he does not even show what it really is, 
Mr. Knight makes it much more plain, but thinks it pro- 
feeds from the bark. Much as ] have profited by his re¬ 
marks, which always carry with them the couvictiou, that 
be has deeply studied the subject^ 1 cannot agree with him 
in this opinion. I have perpetually seen it grow on the dry 
piece of a seed vessel, which I have placed within the grafi 
for the purpose; in tl>e same manner 1 have put the edge 
of a knife, and a diminutive piece of muslin, and found 
the cambium growing on them, as on the wood, and bark. 
Now whence does this substance proceed? from the juices 
of the plant alone, from the mixture of the sap with the 
blood of the plant, resting on the part, and there forming 
as a crystal, since like a crystal it is the produce of the 
joint juices. But it is very different from the ;el!y found 
in the pocket, which also has been improperly called albu* 
men. 1 shall now give an account of it, describing its ap¬ 
pearance 
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pearance in the solar microscope. It is all composed of 
extremely diminutive netted bags, of thick juice, without 
any vessels—in short, it is the first formation of the pabu¬ 
lum or softer part of the wood; and when ready prepafed 
for the sap vessels, they shoot their way through this soft 
substance. In a graft, which 1 have repeatedly tied up 
again, hefore the vessels had begun to appear, and when 1 
reopened it, I found them and the wood perfectly complete. 

1 have taken this matter from a graft* from a fresh budded How obtjiina* 
plant; from the interior of a seedf and sometimes from the 
shooting of the fresh line of the wood, but this is generally 
too hasty a performance to profit by; the fresh wound of a 
tree is the best way of getting it (next to a graft) if well 
preserved from the air, and in a fortnight plenty will be 
found. But the specin^en must be quickly taken, or the 
wood vessels will shoot. This is the true carnbiorn, the 
softer part of the wood, before the sap vessels shoot. But 
I must notice, that the bark is not made in the same man¬ 
ner : it is formed all at once, soft and hard; the vessels 
shoot, while the rest is forming. Mr. Knight very properly 
observes, that in a graft the fresh wood always resembles 
exactly the wood of the graft, and not the stock, 

1 am. Sir, 

Your obliged servant, 

AGNES IBBETSON. 


The five classes into which 1 have divided the seeds. 
Common seed, or first class. 


Classes dt 
seeds. 


Mammiferous, or teat 
ing. See walnut 
figs. 1, x>, 3 ; apricot 
4, 5, U. 



Oak, el m, beech, h orse-ch est- 
nut, &c.; rose, laurel, bud- 
lea, &c,; burdock, sunflowei, 
and many other compound 
flowers, 


Second class. 


Leaf-bearing or foliferous. 
See figs. 8 and 9, showing 
the whole embryo, when 
forced out of the seed in 
the manner described ti- 
bove; and fig. 7, the heart, 
or corculum, alone. 


Firs and spontaneous plants 
of the soil, as arenarius, stel- 
iarias, potentillas, euphor-^ 
bias, and many of the running 
plants, &c. 


Third 
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Third class* 

Caniculated) or channelled,/ 
so called, from a (- 1 ^ 011^,1 
which be}>ins within the re-' 

cessy and runs on beyond [A numerous class, containing 
the primordial leaf. See" most of the papilionaceous, 
fig. 10, the upper part re- jcruciforni} and labiate plants, 
presenting the corculum;/ 
the lower, the whok of thef 
embryo together. 


Fourth class, 

Nonmammiferons, having no 
teats, and no recess: dis¬ 
tinguished also by having 
the primordial leaves as< Grasses and palms,' 
well as the cotyledons at 
the iit ad ot the corculum. 

SeeJt*]. Vi, figs. 1 and 2. 

Fifth classf 

Compound or mixed seed. ( Nymphea,cofFee,somespices. 
See FI, VI, fig. 3, \ and cotton tree. 

Fig. 6 is merely to show the manner in which the stalk. 
It, runs through the corc'ulum; the primordial leaves, ee, 
being within; the cotyledons, cc, shooilng from the out¬ 
ward cylinder. 

la all the figures the same letters of reference are used, 
a, the line of life, or impregnating duct, b, nourishing 
vessels, c, cotyledons, d, the breast and teats. €» primor¬ 
dial leaves* f, the recess, n, the stalk* 
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METHOD OP VALUING GROWING TIMBER. 


IIT. 

Method of ascertaining the Value of Growing Thnher Tr’eeSy 
at different and Jistaut Periods of Time* JSy iV/r. CII ARLES 
Waistell, of High Holborn. 

(Continuedfrom p. 144*J 

m 

Observations on the Tables respecting the Thinning of fVoods, 

and their Produce, 

Salmon is the only person I know of, who has Ooe fifth of 
given a geiteral rule for thinning plantations. Rut as I 
conceive his distance of one fifth of their height would oaks, 
leave oaks too close, especially after they had acquited a 
sufficient length of stem, I have calculated both on his not for hrs. 
plan, which is proper for fir trees, and also at greater dis¬ 
tances. ‘ 

The preceding Tables VI, VII, and VIIT, are calculated Tables calcu- 
on a supposition, that the trees are never sufl'ered to stand 
nearer, on an average, than one fourth of their height; and 
although the quantities of timber thinned out and left 
standing on the ground at that distance, at the eiid of 6'0 
years, is only two thirds of the quantity according to Mr. 

Salmon's distance, yet I Suppose it will be generally thought 
an ample produce, and sufficiently encouraging. 

According to Table VI, which is calculated for oaks, the rhimi ngof 
first thinning is at ^ixteen years old, and the second 
twenty; but it is the advice of an eminent plunter, (Mr. 

Poutey,) to begin thinning at about thirteen years old, ac¬ 
cording to the state of the trees, and to cut out about 150 
poles per acre annually, for the next seven years. Without 
putting any value upon the thinnings before ao years old, 
we find that at the 30th and 34th years, the thinnings mea¬ 
sure 945 feet, the value of which, at a low estimate, will 
be sufficient to repa;. the rent and taxes of ground of a 
moderate quality, with the expense of plants, planting, 
and after-management, calculated at 5 per cent compound 
interest. 


When 
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Profit tft thitt • When 28 years old, and at the end of every fourth year 
years, lohowin^, up to 120, the tret?s to be cut out of an acre will 

measure from 4f)5 to 550 feet; but say 500, at 4.v, a foot, 
on an averajre, including the value of the baik; this gives 
100 /.; which siun, divided l>y 4, leaves 25/. for the pro¬ 
duce per acre per annum. This deserves the consideration 
ot those who are inclined to convert young woods into 
coppices, without leaving a reasonable number of >taud- 
ards. 

It may however be said, that, as tl.e trw's cut out in thin-^ 
uing plantations are the bad thrivers and underlings, their 
contents will be less than the average; hut, if wc take their 
value at one hail the above tsliioate, that is, after the rate 
of 12/. l().v. p( r acre per annum at 28 years of age and up¬ 
wards, even this produce must be t^jOHght aro[de, together 
with the value oV the trees left standing. 

Tfcble for oaks. Table was constructed chiefly with a view to oaks, 
their annual increase in circumference varying from \ of au 
inch to inch, the medium of which is I inch. 

TaWes fir ftist Table VI i and VIII were calculated tor ash, eli», tiyca^ 
ij.owiog trees (loplars, and other woods of swift growth, their 

increase in cirriunfereuce being g« oeraliy from to 2 inches 
annually. If ash trees be found lo increase after the rates 
ol 'fable Vll, or Vlll, they must be exceedingly profltabie, 
at the high pru'os now given for that timber. Many ether 
obscrvatitwis might be made on Tables VII and VIII, but 
these will readily occur to persons interested in (|uick grow¬ 
ing tret-ii. 

An lu re of trees, increasing after the rate of Table VF, 
produces in 04 ; cars little more tl'an half the number of 
feet, that anoliii r acre produces, which increases after the 
rate of lalde \ II; and iitllc more than one third of aiio* 
ther, ir.creating after the rate of Table VUI, in the same 
time. 

In planting with a view to profit, the first object is a long, 
tkivk plaotiBg, straight, and clear stem. This is most certainly and speedily 
obtained by thick planting at first, and not thinning too 
soon, A kind of corn petition among the trees is thereby 
occasioned, each struggling, as it were, to outgrow its neigli- 
hour, in search of liglit, heat, air, and moisture. 


P'^T^rtiiccs m 


Advantage «if 
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This competition must, however, he judiciously .mode* and timlly 
rated by timely thinning; always keeping the trees suffi- 
ciently strong in the stem. If they be suffered to stand some 
years too near each other, their stems will become weak, <fnd 
bend under their small tops when thinned. Where this has 
taken place in only a small degree, they will make but little 
progress for sonic years afterward. 

By the time the trees have advanced to 24 or 30 feet high After a time 

this competition should cease, if they i*re intended to be cii> 
j , » j brAiiches uo- 

down at or before 60 years oi' age ; ant’ they sliould then be ccs^ary. 
encouraged to extend their lops more in width than in 
height, strong side branches being apparently quite as con¬ 
ducive as the leading shoot, to the vigorous growth of the 
bole below them. After this period, the bebt rule for thin¬ 
ning will prohubiy be, tt*leave a clear space around the top 
of each tree, in which the branches ma}' extend themselves 
without ohstvuctiou. A tree the top of which is 20 foet dia¬ 
meter, receives four times the btMiefit from air, rain, and 
dew, that another does, the top of \vhich is only 10 feet 
diameter. 

The trees in the interior of young woods are smaller in Outertreesofa 
their boles than the exterior trees. And in a tine oak wood, '*^**”^* 
of about 40 acres, divided into squares by several avenues 
or ridings crossing each other at right angles, I observed 
the rows of trees next the avenues much thicker in their 
boles than the trees in the interior of the squares; owing, 
no doubt, to their having more and larger brunches in con¬ 
sequence of their having more room, although it is only on 
one side. 

Being too parsimonious of ground seems to me a great A'’.'antageof 
and very general errour. If the same number of trees of ^1* •* 

32 feet high and upwards, in Table VI, were allowed the 
space of two acres instead of one; and, in consequence of 
their standing thinner, were to increase annually only the 
fiftieth part of an inch more in girt, than they would do if 
they stood n one acre, this small additional increase in girt 
would pay an ample rent for the additional acre. 

In the year 17()l a paper of Observations on the Propa¬ 
gation and Management of Oak Trees in general, but moie 

particularly 
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parhcularlv applyin{£ to hiit Majesity's New Forest in Hamp« 
hiiiie, was publis.h«-d by T. Nidiols, PuTveyos of the Navy 
for PortsiBontb Do<jk-yard. 

In tins yittper tt is said, tbat there are to be seen in 
many parts of the forest from 40 to 50 Hue oaks standin;^ 
on an acre» that wiU measure one with another two loads a 


liVfUKy firoia 
4 #g]eciin$ to, 


free." 

** Several womis ia. the forest are almost ruined for want 
of tliiLiDin^, and it\ bc‘inf4 Uooe at proper times; particu*- 
la.rly the eyelosuies that were made in the year 1700;—' 
fhese were- orij^inatly well planted, and great numbers of 
trees brought op in them, which now reinaiia so close toge« 
fher» that they are nearly stagnated, particularly in Sabs* 
bnry^ 'I’renchj^ B.rimley Coppice, a>wl Woodfidley; aDd> 
^|ihho,»orh it is t)|>, years since ihcj were planted, the trees 
wdi pot nieasnre* oj>e with another, above six or stnen tecl 
R.tree; whereas, if the business of thinning had been done 
as it ought, the remaining trees (after drawhig much useful 
Umber) would by th s liiije have been of a size nearly lit 
for Diaval uses; as in soino of the wotxls, that were planted 
at the same tin3i,c, the trees which have bad roooj to expand, 
and a free a.\,r admitted to them, wUi measure from 7^^ to 
fiQ IVct,*'’ 


Ohsenmtions on the Growth qf Timber^ 

Ijia’hs''. prows The rings observable in the transverse section of a tree a% 

$iprcit bnt-end are the satpe in number as the years ot its age ^ 

an additional ring being produced annua'ly, in consequence 
of the annual rising o! the sap^ The rings are nearly coii-> 
centric in trees that have grown in he interior of close 
shady woods, but eccentric in oi •t.*r‘», b«4ng of different 
breadths on the no'theru and so. ib ‘' u sides of such as have 
grown single, or hi an\ oilier situation, where their holea 
have been m,nch exposed- to the rays of the smi. This dif¬ 
ference- ia occasioned by the different degrees of heat, ta 
which the opposite sidles of the boles of trc»^s a<e exposed, 
And, indeed, we find these rings are alvsiaya broadest on 
iliat side of the bole or stem most warmed by the sun. 
lUnce we see the utility of exposing their boles ^ much. 



tikbttioKi VAtt^lNUi dftdWttfta itMiiElti. 


tH jiosslble to its ra^s*. It is often seen in tlic stunipK 
trees that have sinod single, t'.et tiiey have ^rowa nearly 
twice as fast on the southern side as on the itorthein* ttte^ 

|>ith being so much nearer to the northern sule^ * 

It is, however^ to be remarked, that the wood Mini tbathnt the^tr6o*A 
aide of a tree, which has ^rown the alowert^ is heavier than 
from the opposite side, which has grown the ftistest; and it 
is probably stronger in the same degveei^ 

It may be worth the consi«lemt’dii*of tht»sC> 'Svhtt haVe ftaVibtlan 'c^ 
tmuthern hang's or declivitiea to plant, whether to plants 
or rather leave the trees in thinning, in double rows in lines 
running east and west^ at about fourteen w sixteen Feet disa 
tance, and the double it>ws at about thirty-^ix feet distancei, 
lessor laore^ arcording as the declivity is more or less, in 
order that their boles nfliy receive the greatest possible 
benefit from the diiecl rays of the sun. 

IVo doubt many gentlemen are in pos^ssion oT factsj that FacN respecita- 
would in some degrt-e ascertain how much Faster the boles |)f*)he*sun on' 
of trees swell, that stand exposed to receive the full benefit trees wanud, 
of the warmth of the sun, than those that are either par** 
tiaby or constantly in the shude* I'o make these facts 
known would niuterially benefit planters; fur 1 am fully 
peisuaded, that there are but few persons apprised of the 
knaguitude of 4ie power of thy sun’s rays upon the boles of 
trees in causing them to swell. 

Of th^ most profitable Length, of Botes of Treesh 

We rarely ^'*e limber trees pruned, and Still more rarely Crimioi^ on 
do we St c the ^^ruiiing performed in a judicious manner. 

This busit! ^s should commence early, never suffering the 
branches ni> the intended stem or bole to grow to a large 
size, in order that, when cut off, the wontids may be small 
and soon i;eale<l. Those who want directions for perform¬ 
ing the operation ntav think well to consult Mr. Pontey’s 
Forest Primer. There are, however, divers opinions as to the 

♦ Oil a hot day in the ruiddio of May I luve observed the morcUry 
In the theimometer to rise and fall trosi twelve to sixteen degrees, on heat on the 
hanging it alternate h, on the sunny and shjdy sides of the ii me tree, i"'o sides of a 
betwf 1 theliouM 0/ two and five o'clock, at which lirue of the day the 
heal Is gene'ailj the gieatest. 


moet 
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most profitable height, to which trees ought to be pruned^ 
aud the instruments most proper for pruning: some persons 
objecting to the use of the saw, unless afterward smoothed 
by the knife; and not a few objecting to pruning in any 
way; the consequence of which is, that we often find trees 
that stand single, particularly oaks, with boles not more 
than six or eight feet high, but with wide spreading 
bushy tops, fit only for the fire. The shade and drip of 
one such tree is sohietimes found to do more injury than 
four welUtraiued trees, and perhaps it is not of half the 
value of one of them. On the contrary, trees in close 
plantations are often spfiered to stand so much too thick 
as to destroy each other’s branches, excepting only a few 
small ones near their tops; and not unfrequently we see 
tall elms trimmed up to within a f4w feet of their summits— 
it is certain, that such trees must swell very slowly in their 
boles; for we find in woods where the trees are all of the 
.same age, that those with the largest tops have generally 
the thickest boles. 

Frop^r length There is no doubt a medium length of bole for different 
•thole. kinds of trees on different soils, that will be found produc¬ 
tive of more timber, or timber of more value, than boles 
that are much longer, or much shorter. And although we 
may not be able previously to decide with certainty what 
that exact length of bole is, in any kind of trees, on any 
soil, which will eventually prove most profitable, yet it is 
ileserving of investigation, if we can thereby approach with 
certainty to witliiii a few feet of the exact point. It is cer¬ 
tainly a matter of too much importance to be left, as it 
generally is, to each individual woodman to decide upon, 
according to his own vague opinion. 1 shall, therefore, 
take the liberty of stating by what steps I have endeavoured 
to approximate towards the most profitable lengths of boles 
of trees of diflcrent rates of growth, that are not intended 
to stand beyond the age of sixty years. 

In the preceding tables the trees are supposed to be 
tneasured to the top of the leading shoot, but in the fol¬ 
lowing tables only to the height of their boles of 24, 32, 
*)iui 40 feet. 
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TABLES. ihe laereq/e of Bo&eI ^ Tiicss 

different Lengthi<> 

If, a tree lias intreaeed twelve inches in height and «#»« 1^*. 

in circumference annuall];» until it is twenty*foilr years old, 
it will then be twenty-four feet high, and three inches girt 
ut twelve feet high $ and supposing, that in process of time 
this tree is pruned up so as to leave the bole twenty-four 
feet high clear of branches, and that it»coutinue8 increasing 
one inch in circumference annually; the rate per cent pee 
annum of its increase will be asunder, exclusive of the in¬ 
crease of timber in its top and lateral^ranches* 

TABLE X. 


Years 

eld. 

Girt. I 

Contents 


Years 

old. 

Girt. 

Contents. 


One 

.year’s 

increase. 

_..___L 

I ijcreas# 
per cent 
pir aiiO. 


in. 

ft. 

in- 

P- 


in. 

ft. 

in. 

P 

ft, 

in p. 



3 

1 

6 

0 

25 

H 

1 

9 

1 

0 

3 1 

17-1 

fi8 

4 

2 

8 

0 

29 

4f 

3 

0 

1 

0 

4 1 

12*7 

93 

5 

4 

2 

0 

33 

5i 

4 

7 

1 

0 

5 1 

10*1 

36 

6 

(t 

0 

0 

37 

61 

6 

6 


0 

6 1 

8-4 

40 

7 

8 

2 

0 

41 

7\ 

8 

9 

1 

0 

7 1 

7-2 

44 

8 

10 

8 

0 

45 

8| 

11 

4 

1 

0 

8 1 

6*3 

48 

9 

13 

6 

0 

49 

91 

14 

3 

1 

0 

9 1 

5-6 

53 

10 

16 

8 

0 

53 

10| 

17 

6 

1 

0 

10 ] 

5*04 

66 

11 

20 

2 

0 

57 

lU 

21 

) 

1 

0 

11 1 

4'Ct 

6u 

13 

24 

0 

0 

6l 

12^ 

25 

0 

1 

1 

0 1 

4-1 

64 

13 

28 

2 

0 

65 

131 

29 

3 

1 

1 

1 1 

3*8 

bs 

14 

33 

8 

0 

69 

I4i 

33 

10 

1 

1 

2 1 

3-5 

73 

15 

37 

6 

0 

73! 15i 
77; l6i 

38 

9 

1 

1 

1 

3*3 

76 

16 

43 

8 

0 

44 

0 

1 

1 

4 1 

3-1 

80 

17 

48 

2 

0 

81 

17-J 

49 

7 

1 

1 

5 1 

2*9 

84 

18 

54 

0 

0 

85 

18-1 

55 

6 

1 

1 

6 1 

2-7 

68 

19 

6o 

2 

0 

69 

19-! 

6I 

9 

1 

1 

7 1 

3*6 

9S 

30 

66 

8 

0 

91 

20:1 

68 

4 

1 

1 

8 1 

2-5 

96 

jl 

73 

6 

0 

97 

211 

75 

.3 

<1 

1 

9 1 

2*3 

100 

12 

80 

8 

0 

101 

2-2 1 

83 

6 

1 

1 

10 1 

2*2 

130 

'27 

131 

6 

0 

131 

371 

123 

9 

‘ 

2 

3 1 

1-8 

140 

32 

170 

% 

0 

141 

3-21 

371 

1/3 

4 

I 

3 

6 1 

1*5 

l60 

37 

338 

. ^ 

.0 

|6l 

331 

3 

1 

3 

1 1 

1-3 


Bui 
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On the 1 ;ngth 
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Tafcl« 12. 
On the length 
of boles. 


But if a tree increase Id inches in height and one inch 
in circi^mferenoe' «uihnafljjr» iu 3 ^ it U 32 feet high* and in 
procetM ^ time the bole he pruned up to this height, the 
per cent per anBum of the increa«ie of this bple will 
be as iihd^y eicclu«ve of the increase in its ond lateiul 
hranches. 


TABLE XL 


Years 

old 

Girt. 1 

# Contents. 

Years 

Girt. 

' 

Contents. 

One /ear's 
increase. 

Increase 
per cent 
per ann. 


in. 

ft. 

in. 

ptB. 

■ 

inch. 

ft. 

in. 

pts 

ft. 

in. 

pts. 


32 

4 

3 

6 

8 

33 

4{- 


0 

2 

0 

5 

6 

12.'!9 

36 

5 

5 

6 

a 

37 

5^ 

6 

1 

6 

0 

6 

10 

10*25 

4Q 

6 

8 

0 

0 

41 

(if 

8 

8 

2 

0 

8 

9 

8*5 

44 

7 

10 

10 

8 

45 

7il 11 

8 

2 

0 

9 

6 

7*3 

4Q 

8 

14 

2 

8 

49 

8i 

15 

1 

6 

0 

10 

10 

6*3 

52 

9 

IS 

0 

0 

53 

9i 

19 

0 

3 

1 

0 

2 

5*6 

56 

10 

22 

2 

8 

57 

I0| 

23 

4 

2 

1 

1 

6 

506 

60 

11 

26 

10 

8 

61 


28 

1 

6 

1 

2 

10 

4*59 

64 

12 

32 

0 

0 

65 

I2f 

33 

4 

2 

1 

4 

2 

4*2 

68 

13 

37 

6 

8 

69 


39 

0 

L> 

1 

5 

6 

3*88 

72 

14 

43 

6 

8 

73 

IH 

45 

1 

6 

1 

6 

10 

3*6 

76 

1.5 

50 

0 

0 

77 

15i 

51 

s 

2 

« 

8 

2 

3*36 

80 

16 

56 

10 

8 

81 

l6f 

53 

s 

2 

1 

9 

6 

3*1 

100 

21 

9S 

0 

0 

101 . 

21^ 

100 

4 

“2 


4 

2 

2*39 

120 

26 

ISO 

2 

8 

121 

26 f 

153 

1 

5 

2 

10 

9 

1^92 


But if a tree increase 12 inches in height and one inch 
in circumference annually, until it is 40 feet high, and in 
process of time the bole be pruned up to this height, the 
rate per cent per annum of the increase of this bole will be 
as under, exclusive of the increase in its top and lateral 
branches. 
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gtlimauA tm dwiBwiWtiOo* T9B9mimk,^m0hSmUum^t,^ 
Fermol^ who 6wt f»r4«il it if » «t»«n#tt|t H 4H tug- 
* y#!.. XXVIfi^t. 1710. O i«h 




CVtwm fltO9O»tT|0II 


Itsb inatheiii^iiiftQ* lai |M« ; he also introduces h in a 

note at page 6l of Ids fdilioif af Pk^antos in tfaefollow* 
ingtetinsb 

^ '* jb* du9t eu$M, wt gaadritlo fuadtfiM 

U*dii^ el gmenJker nvMm la 

nUm, fWMlnilam v$ dho^ighsdeni asMlnti /»$ v««l 

ttpfui rei denmttmi^m tone deteei. 

Himc margaiMf * 

eho ticker From which it appcam, tW he W himaetf iiipossetMoii^ 
l^tibiwi^ (As <]<^oat>tratu»i •, 'though it uaw a«w hhmished* ow 

hsh any macneihaiicufii slDce his lame been to restore 
it, iu>teith«kland}|ig the^ have saceCeded m deitionsttatihg 
many other of bis propositions. " 

rut«rdcitMin> Euler was» I helkve^ kbe first who undertoolt this task) 
strdt^ Uirt two sulictodled in demonstratiog the im|>osafbility in the t^o 
Oasea jstsd,* ahfi'wtr 41; that is,’that the equations **‘h 

j^ssa* hn^a*jj^p*'qps* arja Unpossihte, and the same 

two been deiftomthite4 Fpen ^»iwil»T pntf- 

wt ej4 Wanng ciples by Waring* in bis fi^editationes Af^ehmieee^ and by 
«oi Lariidie iu *hfe*Er«i 4hf h nM^ det Nombres, the 

^ ktter .gut^<ekr coocluding |»a eh^ter by thp loDowing re- 
fiarlcV ‘ ** * 


*' ffous tmn$ lUmot^ri dans ee parag^rapKef qnf fiqnation 
a* -f y* s? a* est impossthhf dhwd i*iqi$afioH «** et 

A.pHii /bri 'moon ^ JRerma* a assutd de pin* 

'iSdL* de iHapk,'page fil) qM Nqootiim jr" + y* tr err 

ghiraieni^i laiiioart^, hmque w suppasse Z; mats cel pro* 
position, passd le tm 0^4, cst da nomhre de tettes qru 
rtstent ddhwOatfrrr^ «l pour ttsqrteUeS hs mkhodHt que novo 

• * » Of 1 

>IistiOBaina * 1 ought liere to ronectaqwjFear^tfisilf^ into mans of the notes 
tioteto the to the second SagRih ethfiMiof Eolet^ A1 b»]h«, where ia menttoinng 
this aiher«4i.| have isil, ^aadtHetcMh ^it sttft W oa no otht^r 
^ s 'Ibtm4ht!ea ihao the harC MtetfiOn c4 l^atfisi. who iMOIkhfr hsd niver 
Womoofttated »t l was led ntia thw capretdon By wrUiog the 

hd(k hi 4^1«ld0a rmih inamerj mdy, not fseollecuog at tkr tame time 
the *p«et tef htsSCoteifte, where he so positively astertt hw 

heia^ la ta me s deh of siwrdiiaonMraliooi • and at it wac hy no jneaiw my 
intentieatofmirliadb tlm eeradtpof tlkb eisritigaitbcd geometer, longht 
ift luitich to Ins hKonofp to correm tits ssIkwIki;, ^, 

* IteROWd 



c«{mfy friuiro»iTi4ir 19^ i 


fvr la TkMe 4 lri ^ " * 

Tlut therefore l^isig^the fMtat foe foe 

fowtn^ 9t|ierftl for'’€^<3r*'|Kte^lie 

*ra1vie ef iC tfofo tv^t nio* 

«cce{^ablt to th« o# this fotefetffokg! biMeH of oaih 
ly»i«« before bgfo}lh|; b}»eo «blfoli?bb#%e|^iL'^ )engih> it 
wiU be proper mke p^tiikNirf on the 

geeend |ti o^ei* ti| iHeqiler ill^^ideeMekfltrejbea as 

atm(^e»|fotfieyeiae|^bk^ ^ 

I.'' Ift ^eAfoiiifi»ttt(k|^4be irtipjijnb^i; tpf foe (^uefoui obwmiions 
ittri1(t*bee*iilSici«iit » a« « eqMooaT***' 

numbefi,^ J^or ftopjpQse it be aot ^ pruSnek imt e^oat ^ foe 
product of We OP aioft pnipe ^oit, a«%i5S »f» foeit foe 

being a ftinttlar eqoation^ in vrhtfoi the xxbit^r ^ 1^41 piritne 
number; |ind» thereforr^ if fo^t raimfo|n ^ poAtb^^wheu "n 
ta a compete xiember, ft i« aifo|H»^bl# piftB^powW; 
and cquvefselsr, if foe^equdtiob be im^tfibleVhetr thfi 
fionrer {s a pnipet. it' is also impossible for bver|''composite 
power; we sholt'tb^refotoi&.wHat foitowf ^ottoider 
prime nttinbor* 


S. We i$af alwai't eoj^oie *, ^ aiid e aH prime to«ei^cIi 
otbet; foe it fs cfo^eol, $0 foe first piece, font t«o of these 
jnsmbeimoomift tontidti a oomttOifdifofi^ wofoNtttKMf third 
cpotains foe saipe^ ^ and 

contained any common dmi>orf 0^ $* and thajt did not 
contain foe same^foon, in tl|o e<|m|tH>n e**+^ 1 ^“ c: s’, We 
h^i^e Il^y“ dmJwWo by p, but the equfl tjuaptity 


s*^ not diristble by ft, wldcb is absurd; and the same may 
be shown tf anf otb^ tbd «f ikf^ qajmttties are supposed 
to have a pi|ich 

foey laive'tnl forf^foo ea$oe common fovitor, as ^ ^ f 
y pjc» Olid as:per then foo eqtiatton becomes f** jo” 4* 
i>r, dividio|g^b|-^foe grest*^ boj^ninpi| diAsZv 

*"+>* f **=.'*• =? 


tfoeiH a^db 4mdvr» hare ^comfpsHMbvmiiau it t* 
also possible after briMg^divided bi ah«a weommoa dn Mwr, 


4 



shill} thttcfeM duly e^hitd^r Hkt c«w b Hfhidi «»|r, and f» 
ara prtioe vfimtett tht w i ^ biB c ' * < 

i«bap*e$i^ 

mi^it tW ay aa iknf lMi ish k kntif 
i rW I wwiih e ^***^;*“ * * 

^ Wfe Aiiinrtittiftiit t»4}td 

tffft faj»hMiiiii4yfbiif#t «tlw»» «Mdlav 

at4%«iui«ib«H |«bi* lailMiil <Ii« lUitMiflMt^ «f 

ttluMi, IhHH wM if iki»m #b#v% i ttWifi rif l it K ^ 
Ii»ii#tily ^ jb« gattAMi 

haai%«r €x« 

cept 9« «f wmt pomwot f* Ki»f to «s 

ive ko^, iiiiit llif blwii{{i^fMSh^ tiw cmc 

oC fi^iBii^faiy^btfo 4^ooi»f«t«d to be ii0|>00iit4ebf |{oik»> 
and otheif t ood tb» btler oue iofotfifi ^«t of every bi^r 
fHmor of 1^,1 tbwiio'^ 4r f^-ss: whieh 

being im|MMilbtob kb» liHaf IHieoMiidly eb in the 
fonner: opd b the toaio tfowm tbf iMj^bflHy^ef the, 
<>qti«iii»i br iwy bigber poeer or g» my m ibMW W be 
mvolved b find oKti tt «r bbrinM^ tbONdifi^^ Hkit^Oe 

bievalneof 0|eMit«rdMi4» '' 

XeiOeiO^* 

o b 

lemmi t. ir there be two fmctiowb fi»d g * each b its 

, 4»ftlef«ifl»^0Miif fbUilbtl» lAmoiyMiter bf liit «a«^«oe* 
tid^ |wr.^«0b«iOH>tia«i»iM tbe^eootakMlnr oftbo 
otlhi^;e|i^ l,iby«->tbhlrioeixi«er the^lAiei oor^lffbeikee of 
those fttetiohs cnn be equal to * cfenplete Integer 
b«tv < 5 * fc ^ * 1 ^ 

ttreA^<^artd4^pdMe to Br olfb^etippoee B 
» to 





*'*‘^ *#!i'*^i' i; 

^ n . i ^ * *» 

—wWi^ll|#li4>W pn MU** 

fttr> h^imim W |i 4 )if ir8CM«iA»f 

Iw divii^tiy.|iip 4 <P«t»ii»^^ ip W l lf lia^ 

1^ yy «pfg»jpf 4>>liw<»»» ^ INP<tiKi»wini<t»i «kIs hi 

tb« aniMiilMr «I 4 l^ 4 ft ^fibXt Ilf k 

tiMMii}i»twAtoliiMftl^t^ It ^ «Wfo M m; 

b«t AAIpM#«iMU«lif t, <BiRliA^«|lNffi«MwMI^ 

19 4 i«iiibl»l>j AlWitiMRikN ^ 1^ «iiM«l!N« Utm 

whpl« 91^% f«9'<||;A Ak«KKAwlal»^byi^i9Pi^ 

liijj «w»iK»jwi *♦ « 




f» ' ^ 

r A I H f* ^^'' 


* < ■' jf 


Q. 


€(»)« l» IMtMHr ik iii»|r Wr«b«#8r it tliere 

b« 8ay i»«fiAipi;|ilAiNek9i% 4iic|» i <Mr bm^fk kens*, 

itiip 48tkoittioiitors 

c«t)|Hiii»%%!ppr ihihm^hmmmm t» ^4nker4«ii(K 
toiyjfil^jtbat ncsitiwr lik»f0*m w» of those 

irwtiooiy any liow c«iiiililiic4» limihnh im iatager; that 

^ iattger, UiaipCMuiblc* 


tif 


A ^ JUfiaf t* 

.ICaay |ie«# otiA% l*ailHv(»lhkrhf Hoy 

othar aitMiAaf av *iihm Mid^allir IlMit* a«itllr<bf h 9 t 
I 9 aay iMMf «l f» ikNkMiritt Imi i 

fKMpen^ «*» * ^ ^ 

First if A he a ^yia^e aaaiWt ihea A^ M ealf he 
divided hy A» or totne pV9l€H0 A* that i| r lauilhe letae 
pewef of A| htttf if A* he ^vidad hy any povaref A ten 
th|n A% il lieoyieat iht ^fwdirAim attA l^dlviAbla 





X fmaii s 


etfmmjsf irdicsiiioit 

by A i <|tloti^iit is tiot^gttlis 

hible^ r, ttwftfore f ioU*t 

in thU < afr« W %<]u«i to A** 

if Albettot 9 prime ttumber; kt it l^e re«o1vi0$ 
nto Its pVitne fa^ftot*, »u 46 ^ A" »«* 6 ^ c", 

&¥/ A* <** tny pwirer of 

« ]|N» Ibfta iritl be* cgdin bp «{ 

Doalnirr if it lie iditlded % ^je^pewer a# 
imm tb(V9t i^netieeAedU. 

jp^ ef App oiitiel* <)iv4«i>is tbat uf noir« eempleleiehb penerX 
jand, ^bere^i^< M b« di^fible by W btber 

namber r# and alter tbpti seither b^rv by noy * 
factor 9 t r, tbep uw^et f t>e|f bf et.<itaykW^i^ yoi|r<^* 

* * > 

fn ibe e^s^piluidcd feim of the bmomlyljfp -k a)^, wfien 
A 9 pnmc ti|imber» eaeh o^tklcoefl^entei bx6ept thwe 
of the first apd last htrtm, ^tt divlnlde by sft> « 

Vat «9j(# of tfie cee|Bcfeats i» of the Ibrni 


liJi 

I 


ITTs W* r-f% 


ahah isalviay^an frbqk l^he nature of &e bine- 

iiual; ahd siui!b n U 4 pritn^ number it "4 not di^!>iyie by 
m>y of tbf l^ctpra ao ^donommiitbn wbiob iHfo ki>» 
thanni exceptthn coe$ment of the Ust 4hlch 
docs not entqrintoofif coiiai4tirndei}| ilie Goe$<dent| of the 
firbt nnd last term be|ne excepted in fhe proposf^oq. 

Since tbeh - n ^ ^ 


p t (u’^i) , (n — si Ac# tt < 

. T':;^ .ic:"''TT7‘ 

isfni&tf^r#ifipdni» pomo H tbe de- 

uQimioeb>r»«tkmibre» ‘ . # \ < 


■ r 


t (n'-f 1) • pt )<—S) Afr» (i r«- 4 r) ^ 

s V '' s '"’"' Ac«"""V ■+■ 1 ^ 


4 s also w |ttk 5 g«^r> anAeonsei^ivtnDy 

■* O** (o-e-l) . Ac# ( 11 —1ft) 

^ I J ij|^ A;iCii (t dt I) 


r* n 45 


X 


that 



*bii» ... 

iittt,V«»i>,<>f »*« f??%M 

n.. 


y w^- 



P^'ikp 5^M^^;:iirb«so|j‘.«i i»«w^ 

, «;*•»* .. , „ .•;,«?*«-s 


,;',u 13> ■•■,.. 

finppfkiw U 

■% tt 2i,S ws <i) ■',*» -r" '''■'')*!(• "S’‘f ?'-^* ■'■'?-ii. ^ < 

foimjblfa^rtgco*^^ ''^**** V j ^ 

’** .^' V I * ‘ ^ W '<• '-H'" •-"’^''^v''»'/"»>*iw^ i* 

""-ift. .' - A :^v|tli|f;, . j^'-! ’. 

4.fr''^l»-■ ' / cy-t»;if =2 

y*T^ - S-iw 

•>+,=r:. /. . ... ,l!r,+-* = '^T*t. 

■"- -' « i,'.- ' t't*-’- •'. « V. >- 

'1 nnw nnmnars «iiacevcr> 

Vre 


1 *. \ ' r ’ 1 Ji“ *■*' 

i:.', I'*. '■' ^' ‘ ■* I ‘ ; *' 


wheie f. ii,' »M V ."^‘^'■’ 

in»CBti8g'onlr/«»“ t*—yU'f* — »)»'.(^.+ .*)> *" 

complete wtb poffeoj or tHat they are <rf toe .fero 
&c. :'wWcU proposition I first 4emonstiat^ b the edU 

l^ow fi-om what we have Wo^ <iihwrv^, Jr, y, and^*, pemonstw- 
miijy! he^t^s^dered as prkno td,«fthh and eioce ,jc > y, 
n^ke^ = y + »■» then since,«is, pnm^ to ,y, ^ .p».Wt ^so 
b^^me both, to f und ,»Bd f- Ma<Ja»»o« 

ineasure, a? ijpjoft Hyi %i <ia^ h«<?au»« # ^ y*+ r* »na 
if r and f had a c^#pieh y **** 

to. hath ■'# 

bocoaaas^-^' ■'"’ '. -‘-t?.*'' ■ ^ ^ '•^^<' 

' ' ’ ; " k ^!^ ;\• ‘* — Sf’* = A - • ■' 

fiom t^e Jdevelopement ajpSj atthfcto^ 

* ■ 4 41 


if 



ny^-V’f ^ my»<*" 

in 

{n y*-* 4. m#y“‘»«r4 kctt « y rsji“^ 

|| tiitii»fc «yl9 of tbo eqootioo Im 

diir|6>l« If «v iM^lNEt If nor thj 

onf llctor ol* r* osotyt«lie on«Df in irlicii ««ie 

the ftnt liiie it dmtiMo by « r» met, eod eiter ihet* omther 
by «, eor 1*1 ttor by any lictor of r; htmm the 6r«t term 
ooeommom meeioreotHb rg bet ett (herelt 
termi hefe;^ imdf t|if^bole *$km. cob^ 

Uetl?idyf W A<> A 9 «Wii me^re tv tbf teme 
isoit oeeesM^y of the miinitl qmtp^yntfiely* 

that it i« dmttMe hy r# ymre« «n4 ne^^er by r» 

nor by eny l^tor of ft ui^^mbeon^of ita U/c^lm$, 
which eme it i| divtmble by n oo^et ao4 aiter thety neither 
by o» nar by«tty %tor idri therdbref'yifi ^eArit 

cm, eod m r 1 lo ihe leeond mod W • complete otb 

power (temtnef) :*bttt if y # si m mpei be • Ibetor pf 
p, that is p = 0 p t lbdtef<^ y m SK #for r ss 
that IS r s: e y'lpAd be of ipt^ of the former, or 

And it is endeot that oe sboold bare bemi led to the 
same resotfi if wo had considored the eqtmtiim under the 
fmm ^ * 

e» e* a i^y 

pamelyg thft e ^?lhud «l*e bo pf one of the forma pa 

oro*^pa. 

If we invemigote the s^mo e^lMttoii under the form 
+ en4tMheJf4*ats#« orf^ysse* wedialt 
hod that s is piltho to itoyood t, for if $ andybod e 
eommon maasure, ar mPst have the aa<pl* tAd t eodjr 
had a cotaio<fn mpmxrp,^ thOo y mait bate the Oafo^> be» 
causer —a:;:y; sioce^ thorefore» y end 0 ore pdme to 
each other, a is also prhne to both# Sulpilittttiiig there¬ 
fore for a as above^ Our eipiptiipi btfomei 

Or by expanding the blnoipial (# — oJ^'imirAuhstittttioa 
for the coefficients as bdibfoy obtain 

j ^ "'T'i * 



$01 


cmaovt KiotmtcAt. ipftoroUfKni 

« 

4?‘ ^ -I* <«* m 1 

<>r 

A0A faefe,<Omii ttie «*iie 

we find thee imaef: eiD^ of theleM|)^ «t ^ 

Ueeite tlhen if the eq^lttbii ^ 

f-'f TlJ 

1>e pot«bK Ibit MIoietng ooodit^ ine* * 

Tbedi0beetete''efOi« root* «f liiie fiw» ii*** ' 

*fhdOiAh«iieik<dth#fi>iM^«^ertii^ i*. 

Tirt fttniefMete|f4<x««f thefhl^ I*. * 

Bel »iieeV*il^ ^ ^mpeetivety.dt* 

eiidre o^^^lbiee will poweri^s^j^^' e^oee^ei^ eioMlhese 
thvee ^ewttlifieft trt pdine to eecii oOter, Ibeir 'diyitore 
mdit alio be inline to each oihpi^^aadeohiw|eent}y onty 
one ef theee can be of the tetter forie ^bov^ ^ 
weiil4 btberwise hefe e comoMW Tl^iemref if 

the Squolioa be pd^te> wd ehett bee^ejsitlilet 

tiv^ of the form r* 

.. ^ 

^ •^•******* ^ 

Wt taro of tbme qoaatitiaiwill be of fh^ foratii and the tiurd 
of the form i**"*^* whwh erideotly^Mioleee into the foot 
followtog cait^, one of whicfi tnittl oecemeniv ebtato if the 
ec|iietkAt''B*--ip*==jt" bi^ p69t{me« 


Itl. < jr *» a s: j* fiod* f #»-»e s: r* 

&!• iyd-es;;|* 

^ *ysi* 

sa. < e — a »,40»* {«-»« :?:e» 

I# 4* *5=^ ly + * ss 

: q.B.p. 

jt ■ifV * » ^ 

jTifpiMifioe'«* 


Thee(iQ||3o«ie*»^jee*thii|iifmiid^ iotegete, n 
tag any prime iMmher greeter $• 

We hare Mnw elwwed that jt, aod a» may be coari- pemowtra- 

detvd as pnae lo eadii other# end by the foregoing prop* it tion. 

is 



^iMVB igitMovsTiiArep^ 

Ib tktmut t6«tt if be OM^ tbe fonjr 

f r: W**V 

V Cjr*ry=sr^ * 

^•vvaxff 4tb < * — a a B* 

+ " '* f |f-i** *2= 

Ijli^ «t |»re««silivi^s^e1l enty ene ^ those ^ses^ 

exuni|il« tbe ftttt, iiul ki oar resu)|, hf sobstitWite 

jfbr bs, t»o arrive at kilt 

\lv^{>o«Abier(B|se•• ^ Ffi4t}tbeo» ist as^aselrbkia v^heti^r the 
^(^uation ®n tbal 

^ 4 ‘ Jp-vhFJP ^ 

* * V * s:: 4- 0 

,SfVa3:|» / 'I, 

T^flia fV«w tbOxe -^Ijree ef|tai\oAs the tbref foH 

l^vMng, mii * * 

i-’+riJis 


^ 9 


Amik eonseqneoti^'^ ^slike a*' ^ r;* a*, or i" si y* |- 

t^r^fore ' ‘ ' » 

JiUt 

V ^ I 

««-«• J6 ^ * 

(<" Irr^'t- If)! k:> # — *“—»*) +‘ (*“ + —r'l*' 

90W^ t , ♦» I t 

‘wJnf r*).4-» « •“ 

bere» ^iiw* the suro th4 tv)o <Ptit ecjireiaijQns ®<ioel 

ifi the tijurrfi^ It»» evu#lt)W that tb^ from the 

tinra of the two foimei; ia equal to zerot sRot in addmg 
tviio,|f4 omcel, 

cojotaqu^otljr lhtte«,fro«i » 

tha 



the 4 t!i» tiefttietHll reamethe Mnie* cieee{>tth«t Ae 
mgna will be cheeged fma -I- to >r«* And oi to |he 
Ac. termt of the fint two equattoas, liod the Mine tern* ol^ 
the third, oe ehell hove (bj^obrervti^thM. 'i ^ 

(*" —f")* =: —4i"f^ 

sr {«* -f »*) ♦ — 8 {r** 

-t-f*)*— 40'l»*r*VfcU<“r»* 

Ac. Ac.) fo( flK *» 01 of the two « ' ^ ^ 

Utt^sgr ^ ' 

dthterm* 2 !*■*** >thW*(j<***f-r**) 

7 tb A^iiks, ^ 

And, consequently,^ stthtreciidg ftom thhie inm^ the 1 st, 
sdy Ac, teems of the third line, namely, 

♦ii i <* ^ * 

let term r**, ^ 

fithterm » cf***^^^ ^4“ * ^» ' i 

the remainders of Ithese perticnlEr terms wtU he 

1 st rem. zs f* ^ ^ * 

3d rem. zzn*t 1(«*» 4 . #y • « 3 »0 !“••* X 4 4^ r** 

5tUrem,rrnet"^*" 

7 th rem. Ac* Ac. 

In short, the whole of the renuiinder which is equal to 
zero, will he expressed by 

—./4-V*)“—. (3^0 4 1 ^ X 8 *" r"J 

(f •“ 4" e*®) dbt. * 

s * * 

And here it is ooty^ to ohsme, thet all the 

on the Atfer ^cie olf this expression are divigible by I? «® r®, 
so tliat, for penudeaffiy sahe* we may wnteit thiK^ 

♦t S * X 4 » 

and here, Cs a e8£h|^ etii power, the lat« 

W sldr. whkhlaf*e™i*lf8%, nhdl be 'm Jiltfewiee, and eonse* 

V 

quently 



SO) 



qoentl^ A IK * 4 ^ P9wfr« «r 4 s: A*”} 

that i« 

s; 1^ A'* 

ftiJ« tb«i^Eiii» * J 


1 t 


}. s:,tir A\ 

or* 4 lKfidiiig by «e bare 

|H^ f ( 


J4* c If 


iJ^ot 

l-k ««♦ 


A* 


^iMih moft ooeesttfily be ft» iateger* i^UntttHMotbrikifhH^ 
tmn<^ are each m thetr Weat ter«i% baeatiiar»» t» and i, ere 
Ikuate 10 each otiher* end «wcb of thedenecaiwitots eoatmtis a 
factor tlu^ M z»et eoiaiiioa to the other tao; they f^otiot 
therelwe bi«#V)ialt« m integer^ fay cor. ts^mmk I* timd <;m 4 
tegoeotty the e<)tiatioo h iiuposdieU ender the first cosuTk 
tion* A<t<l w otdir to anive at the lesnlleof the other three 
romHttont* irt hatoim^r to suhtilNtef ifh'^ r” iasiead of 
^ for I*»aad 1^ for f** *bhaiit« tre draw the folfovr* 
tig four €fiacla«0|M» 
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(ccondi^toviltiaWMttM or^di^eaB^tim. 

And in each of tfaeee eaprmions are oo|^t la fai^ A% A"* 
A'^V A*^> imkejiier WMoben* if the f^vea l»<^ 

^ Ifole'^ ha\ ca«li tf ifiiiMh haj^ 4 N| 4 ohi we fa^ve 

* ttadkato'ea^ ia Ita |«wtat tctnit* ai|di^ Afaesav^U^ fif 
«aeh' codyfate i foftor ad c^naiaa ta«thc other two*, tfaer^a 
fore lA^iha}»a«A lib ^ aanaat «! 

lutegfar’niStmWfo'* 

Having show^ th tff a fc r» » . Ihalt tf ft* e*"-^csa* 
«en^ popibfor oi>a of tbfi t|aatitiifoi A% A” A"» ar A'% 

WOttli 



.. M Actftiri ipdft ifikHNa mKts oi^ 6f*iatM 

would be aa iiil«ge^» «ad btirtog tSm d^ootlmte^i thytiN^ 
eoe of tb«aoqtiatit«ti6f can be tote^« It lb|j|ow8 tbot tbo 
e^iiodoa odvetico they wore (}eriv^ n ibipoili^e; that i|« 
the e|initio(k it Impowlbtfb whea,« it e pmA 

nombet. I 

But we have illao dwe'tt* that ihe llmp09«$hUity of the e(^a* 
lion wlnio e It o |>ritite* involvet w^ if the 

itsposdhility of every eqtiati<m of the form 

4 ^ ^ 

ioerhkthU bdoy b|t%ber whatever eaEoelit^ ovtoikie (lowet 
of 9; and we laitohbeidaoahowrH tlwt tM impoadbillty of 
the eqiiatioa* when w si any imwhr of ^ it involved to tint 
of winch {lOrtictiiav ewes hae been proved to bo 

itii|>o»»td«hy Boinr; nod oonaeiitieiitiy tl)ioo(|p)itioti 

* . t :!: t* 

tv always impototh1(\ nit any ouinhet what* 
ever gieater thMi«2» 4WW««*ha equation ^ ^3|f“ a; 

Is impossible^ to also b ^ ^ ^ ^ ««<0* 


as c'* 4- y** r= aodtherefoie the eqnatioti is Ukewise 

impossible in fractioni* 
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Minh&i ^^fteAdng /orjpe Stone* o«l ^fthe SaffHt By Mr, fto* 
SE«T Ri^«ARns«|r> m ptmhrrfond^* 


I 

Gpkrtiskisacf ^ ^ 


Jtt Robhii jtttchqrdMMtt of Rieawlcht i» foe pttUh of Crt»*Ke« ihethtt 
tbwait^, and coaoty' of Cnmberlaiid, beg li>e^ lo Woroi £t^h2! ***** 
;^oi}, I hove''''|outtd'^ut n method of tahing large rndf- ttoanout of 
stoiicfs oat of the g«>tt«d]|n \very eitpoditiyus mooner t and 
that by fhb fb^as two tvwh^ will tah« as many stooet not 



* Tmas.«f (hfSoejsrMt<rwttwiorl,p.400. Ttte dtver olOlnt ««| 
tetfll to Mr. RiPhnr^«oa ior t( u lOvcAtfon* 

thw 



the usa4 we|r^ 

levei^^ ^ <* t , * > i * 

Wheretow> l» ft«w tenew*«^.W he 

«Hki, ^ll>«5 f jP l»»w •» W treaty »«» ^ the, 

«i^el ^yij, 1» dotte hy the pwey ef e‘*taekle, but 

bx a»f BM^Qd of fixing the tmdi;le to the top of the stone, 
bf\^e |>lQg which the^i^ibveoted* tio^Uhim till the stone 
is pulti^ 3ut of the grditit#, end leld o^xtthe ^nrHieef or 
upon e cerrisge, if required, idlwld(dieisndse»doiitto 

Stoq^ of four topf or <tpwitrd% iktey^ tehea out 

of the ground within the timo of fire or teirininttles, by two 
men* withostt any earth or mil bmg preriwtsiy taken from 
arpuQ4 them, ^ fitheipt ooy ^^ggmg wHh hacks pa spades, 
J.C^ Corarep, |^*,!pf.VforhjiigtoQ, htw^aeep aqjd ap^rwed 
of my performanee with this iovdotion, and if the ^iety 
should think it descnrvmg of a preqiinm^ it would ever be 
gratefully'icknowMgad hy ‘’a 
>, Geotiemen* 

Your moifiobedh^liamble sarvaat, 

ROBERT RICHARDSON, 

Kifsteick, Fth* S, 1808* 

» DaaaSfE, » w / . 

Ffticacv of tiiii I Cahoot siiflef Mr. RihhatdsOu^s letter to be sent to the 
nwthuJ, Socibiy* o^thoUt adding h Ifew Ihierf &>iWm!ing it, I cdn 
bear aiti^le tesfimoWy fo t&le ease,^^ tid^ch the largest 
setf»iitot\es tute ISRedBy^tMa ihithid. *T ’^jave wi^n ohe up¬ 
wards of fivd tdns ItRSd of the plugs W 

sent fat is uO diffi* 

culty iii catflh|^tWe'hdlr^h>*Hc^eU7*^8hty carh U not 
'make it'too tafj^. d^Stfltlb IrN^latfi the ffceory df 
its ufftton t theHi^t'Rtdkb the stone. 

In usn. Ih many sititli^liisll fe b^^^gfiwS usii* adl ouly^lh 

dmwing s4tf^ oiit ^t^ltd* b«it ia’ttakiag wdrsaail 
emhaukthenla, thif afobil drd holy to be bRed a too* 

deratel^^b-' ^ 

One of my 0imier8 to umda grsil uta 

of out^ aad speaks ot' it in high tersos, t hate tshibiied it 
to numbers of pertohs, who conid not beliava ita posrer» bll 
the}’ saw it tried.' 





: Sfr.'KM^a?^^ i^illiimtft jits •bi^tmnp^oirjto |h^ 
mnd I conceive,it wUI be .v«ry usefulfiid^b€oeSi^l t|iilEs^$ 
M jnew Oftel^tifet I di 9 not k<«^M ^oiMirl^r ^ 

ctones^ or- safe ijse for riisidg ttty^ ip 
libbing so easily difengagifed by any fetemlrbfewv^ 
iifg firheels to thv tackle inacbtue,^orilpyH»g it dpon^ sfe^gst^, 
a greal deal o£ time^amJ troubfeVoiira be aWi<fed. 
pose to bdiptb^ tms inetiio 4 iieat*aiHii niter in toAkflT^ Vltt 
.bai^lm^tigalnstfbtel^t' the facility jt will giVein VakiYl^ 
and removing large stones Oriirba^Hlte thekdik ^atl^ 
!f tiny feS^Her ctei^itotes of the {a^rniapce of tfek-pteg be 
Vetjuirted by the Soteietyj I VriH iivith plea&iJre transmit thrift 
to yoii. f will answer for its extracting any stone nftt 
r?te«!tllng^lifd mnif Weight but df th»"g»4uftaV dithdut bilf 
l^^ions ^rtfoviit^ 'bf' the'' ekfth 5 atifd IV ituportante# Jb 
preserve large stones entire, ■.' - ' / ’ - 

! am, with respect, dear Sir, 

iTdifrobediebt " 

^orMngrnmih m^pi f^ * ’ ^ ' 


Sifti _ ' '=•' . 

' t am favoxired With y^r fetter, dWtritig thy 6|Jmi'6n of F^r’iieiV*- 
Ihc utility of the imn ping inveirtedby Hbbert *Richhrd3bni 
of Keswick. Tliht which. 1 use k'^febut lix iitbhea Hirig,' 
and one inch and aiC|tiartter tti diantetter;‘it rtet^uites a hole 
of its d\vn sixll only twolrttehte* deep; thb plug is ,vo> b«j 
driven ia ^littlb short of lh«*betlbm, and wilt raise a stone 
of six or eight toos^ tthhtheNSilditaiit^ of thiwe iafet^^^ thO 
course of ten itmjiitbs >aftar.thte.ilbl«is prbpai%d ; and I dd 
not’hesitate to sar^ tfcattthvee tneltv‘Aus faruishedi wilt 
enf tho.-:gronbdofl^arg^ ftfc«aes4(iMess tiihefi-and mtue 
.fe^uaDyi. tMn ^welte’ineu; byany dthw Imethod ytetcottto 
.■ii|’,my ,'kaipvkdgte*- ^ifhd^plogvlhii^d'be foadb'bf^’g^- .. , 

beaten iron. The shw^ic&k/bnd’'dhife^fe4fS'df #hdld 
appartftbs is a gr^at objete#^ as'a good pid'g of I 

wi)il/j|5ist only ^wo ‘ ^ df 

jUpiiajoii{|, Uiat jt)y adding more and stronger ropes And |>iilb«S; 
ivoi'b might, bj? ^une-by it to au .ama::l.iig extent, t hkyb 
reaped, great advantage iu tny farm from tile aid of tbte trUU 





•r 


pitting Mdg ill j^llAlr If lb« ifnrenUkr, urn in tlra# 
mnicMtif lMriliL«iifMlBt meftOiMtff. Sevet«l myf«8p«ct«» 
«ble iiMigWimimlfMf tN aid ^ 

f»pre iuMm&ifrty M i^l voodii if requin^ the truth 




Vmir truly idwdM Afrniiiig 

BOJ^t WEIOHIV 

ihue tilff ueer 

mirdbt4 tdUlg 


>hr Jhiiff INmm# eut tHw 9h PI Th 
4P%u» 4fthd»mid 7* 

ThaiacM f%* 4g Eg IliU tipper t)«rt ef« iloQU im 
eucHtd. in tlieettilhg heri0|r U hMu «p^ iuit threeinehm uimI« 
huff dtupg end one isoh ia4|ie«NUrr» hy tueeua of umitiei** 
jttiaperi die ^Hudriat! teit uftfae plug «g Ags* $» fig end 7« 
«rhi^ it of theteme me»Udnwa feet into itg hy meant ^ 
u hummer applied upon the heed of the plug at G* Thie 
ptugg in tta wtole ieegthg U uiee Uwhetg uml hat a holu 
mudk in iti hroud pait Hg through uhirhthe oval iron ring 
B paatet eurilyg aiujloft urhich the plug can more hackwarda 
dnd fhruurdtg uhentiM ring i« hung upon the hook of the 
louet piiUey Moek of thefiBhigllwsh CC C C repfetent 
the $sm iegt or fhieiu uerlt i the quadrangle; D a dve- 
fuldteehl«g utlhhloek«t«p«u«|ieiitt#M^ £ n roller 
pouin inches uk ^hmueier^ tutoed hy tup lupg uun leye|i 
Phi thehimd)o{i«UMaiaauae%ueidieUdiuaia^toiro4* 
gulate the puuer of the laveru Jte figg the plug A ui 
ihevafiaed iu the phmeEtrde^ tf dieir it oui of the 

grounds hy 

K.B. ^he hii^ logy of the qimdrangie uremade to ctoao 
In hptufoa the fWu l«ga» for Ms# eoareoience of carriugei 


T£ 
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An Account of a new Method of increasing the charging Ta- 
pacity of coated Mlectrical Jars^ discovered by ifmH 
AViNCFiELD, Esq.f of Shrewsbury and commuv^ted 
to Mr, John Cuthbertson, Philosophical i,tstrunient 
Maker^ of Poland Streeti Soho; with Experiments proving 
the above, by Mr, John CuthbertsT^n, 


N my treatise, entitled Practical Electricity and Galva^ Breathing in!» 
nism, p, 103, I have said, that breatlning into coated j*'^*'®* {heir ea^cUy 
increased their charging capacity to such an astonishing for a charge, 
degree, that their discharge would fuse four times the looglli 
of wire they could do in T>rdinary circumstances, which I 
prove<l by experiment, p. 178 , 194 . 

Sini.’C that publication large electrical batteries are be- This income- 
come more general, and the number of jars iticrtiased, ** 

that batteries containing thirty, sixty, and even a hundred 
and more jars are frequently met with. When so nume¬ 
rous, breathing into each jar is very disagreeable; and not 
only that, but, when the atmoapher^t is very dry, and when 
it is most wanted, it is even ineffectual; because the jars, 
vvhicli were first breathed into, lose that property which was 
produced in them by breathtug, before the last can have ob¬ 
tained it; so that a variety of other means have beeti tried, aiidnioisrem.' ir 
such as wetting their insides with water, and putting wet 
sponges into them, and also greasing and oiling the uncoated 
part in the inside, all of winch gave unsatisfactory results; 
till John Vv ingfieid, E?,q., communicated to me, that pasting pasted 
pa|)er on the inside and outside of coated jars preveii’-ed 
them from exploding to the outside coating, and that he 
believed tlieir charging capacity was increased thereby, 

1 embraced the first opportunity to try the effect of this Trials ofihU, 
discovery with single jars. 

Exp. 1. I took a very thick jar (which had been used|7,p,j 

■» A ventlcnian who has lately very nku.b distinguished himsf-if, not 
ou'y in the cleelrical wieocc, but in all oUo t branches or' exiieiimentsi 

philosophy. 

Vo h, XXV11—N 0 V. 181 0 t'*' 
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Sxp. S. 


JSstp. 3. 


Exp. 4. 


Exp. if. 


Exp, C. 


7 

^•«a. W * # • 


to show the pheiioiitraa c^.voluiiiwy explostooa without 
breaking) twelve inches higb~^ and the cwiting nine iinph^j 

f 'n the whole 171 .square inches. It was ap}:died 
ictor of a plate eleetiical machine, and mx turns 
caused a voluntary expli^on*, The state.of the 
not being ve^ dry, it required eight^andtwelve 
oduce a second and third explosion. A fourth 
e produced; but, when cleaned; add driedj as 
before, six turns caused a voluntary discharge. , < 

JExp. 2* A slip of paper one inch broad was taken of 
sufficient length to tit the outside of the jar, when the two 
ends were pasted together. This was slipped oh the outside 
to about one inch from the coating, the uncoated part being 
rubbed clean and dry, and applied to the machine, eleven 
turns of the plate produced a voluntary discharge to the 
ontside coating. 

£xp, 3. The paper ring was then slipped down to touch 
the coating, and then applied to the conductor, no volun¬ 
tary discharge could be produced, and when discharged in 
the common way, its power did not seem to be increased. 

JSxp, 4. Tlie common discharging electrometer (which 
is always fixed to the basement of my machine) was used, 
to try to what distanqp the discharge could be made to 
pass from the knob of the conductor to the ball of the elec¬ 
trometer, which was found to be one inch and 

£xp, 5. A piece of iron wire tK part of an inch in dia¬ 
meter, and one inch in length, was hung to the electrome¬ 
ter, through which a second discharge was made to pass, 
and the colour of the wire was changed to a blue. 

£xp. 6. The paper ring was then taken off, and 1 breatli* 
ed into the jar twice; the discharge was then produckljat 
the distance of two inches, and the wire was'fused into 
balls. ;" ' , 

jExp. 7. Tlie jar was then rubbed clean and dry, and a 
piece of the same smt of wire, of the same length, was 
Imng to the electrometer in the same manner hs before, and 
it appeared, that the greatest charge it could take hadrpOt 
the !eat«t effect upon the wire. Thus it appears, thata'^per 
ring so applied does not increase the charging cap'aoityt ©f 
jars in the same degree as breathing. 



MBIHOD OF IMCREASING AN ELECTRICAL CHARGE* 


Erp^ 8. The jar was highly charged, and examined in Exjp*'’-. 
the dark. The pa|>er ring appeared luminous all round the 
uppermost edge, 

Exp, 9‘ The ring was then taken off, and pasted oi^'m 
the inside close to the coating. Twenty-three turns caij^ed 
a voluntary explosion, through the ring, to the o^ide 
coating. 

Ejp. 10. A second ring, | of an inch broadt was then Exp, lo. 
pasted on close to the other. The sjrae number of turns 
produced a voluntary explosion, and the paper was torn by 
the discharge; after which it was repaired, and left to dry. 

Exp, 11. When dry, no voluntary explosion could beExp. li, 
obtained. 


E.rp. 12. Its greatest power was then tried, and it was ISxp. i w'. 
found exactly the same aj in Kxp, 6, when it was breathed 
into; it discharged at 2 inches distance, and the same length 
of wire was fused into balls. 

Exp. 13. A second jar was taken of a larger size, being 
13 inches high, and its coating 7 inches, it contaiued about 
190 square inches. After being rubbed clean and dry it 
was applied to the conductor of the machine, 12 turns of 
the plate produced a voluntary explosion to the outside 
coating. 


Ej’p. 14. A paper ring was put round the uncoated part Exp. 14. 
on the outside, at about 1 inch distant from tlie coating. 

Eleven turns of the plate produced a voluntary explosion 
to the outside coating. The jmper ring was then pushed 
down to the coating, after which no voluntary explosion to 
the coating could be obtained, but it disclnirged to the 
electrometer ball standing at the distance of 2 indies and 
fA>m the knob of the conductor. 

Exp. 15. The same sort of wire as used in Exp. 6, two 
inches long, was hung to the electrometer, and the dis^ 
charge made it bine, with several bendings: a proof that it 
had been nearly redhot. 

Exp. iG. A ring of common writing paper, one inch Exp. le. 
broad, was pasted on the inside close to the coating; and 
when dry no voluntary explosion to the coaling could be 
obtained, but it discharged itself to the ckctiometer ball 


P 3 


standing 



Exp. 17. 


Exp, 18, 


Exp. 19; 


Exp. ?0. 


Exp. SI. 


Exp. 2P. 


Exj», f‘3. 


Exp. i4. 
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standing at the distance of and the wire was fused inttf 
ballsi 

Exp, 17. The paper rings were now taken off, and the 
'ifScoated part made clean and dry. Nineteen turns produced 
a #.scharge to the electrometer bail at the same distauccft 
aDAthe same length of wire was slightly blued. 

1B. The jar was then breathed into, and a discharge 
was proaiu.?d at the same distance, but the wire was not 
fused. 

t 

Exp, ip. The same jar was breathed into a second time; 
a discharge was caused at the same distance, and the wire 
was fused into balls exactly the same as when the paper rings 
were on. 

Exp, 30* A third jar was taken, 7 inches high and 4 
inches diameter, having about 64 square inches coating* 
When rubbed clean and dry, and applied to the machine, 
two turns of the plate caused a voluntary discharge to the 
outside coating. 

Exp. 21. A paper ring was pasted on both sides, close 
to the coating, and one inch from the top. When applied 
to the machine, no voluntary explosion Could be obtained, 
but the electric fluid was seen to run over the brim of the 
glass to the coating as quickly as the machine could give it. 
The exploding distance to the electrometer was seven eighths 
of an inch. 

Exp. 22. The paper rings were taken off, and others 
pasted on, to within one inch and a half ffotb the top. No 
voluntary explosion to the coating could be obtained ; but 
it exploded to the electrometer standing at one inch dis* 
tance, and did not produce any effect on one inch of wire, 
which was hutig to the electrometer. | 

Exp, 23. Then paper rings of different bfeadths Were 
tried, and it was found, that, when they were only half an 
inch higher than the coating, the jar received the greatest 
power, and its exploding distance to the electrometer waS 
one inch and three eighths, which fused and dispersed iii 
balls one inch of wire, of the same diameter as that used in 
F.xp. 6, with the first jar. 

Exp, 24. The paper ring was scraped from off both sides, 
and the jar was carefully breatlied into. Then six turns of 

the 
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the plate caused its longest discharge to the electrometers 
which was at the distance of one inch and three eighths, and 
fused one inch of wire, but with less violence than in the la'*',''’ 
experiment. ^ 

Exp. 25. The outside paper ring was scraped off, ^d E*P* 25« 
the jar still preserved the same charging capacity-, as p'Uen 
both were on. ^ 

The above experiments are sufficient to prove, that paper General cor,- 
rings pasted on to electrical jars not only prevent them from 
exploding to the outside coating before they have received 
tbeir highest charge, but that they likewise increase their 
charging capacity; and that one ring pasted on in the inside 
only is sufficient, if it is one inch broad; one half of the ■ 
breadth must be pasted upon the coating, and the other 
upon the uncoated part, * 

Farther experiments and observations, setting forth the 
advantages that electricians may obtain from the above dis* 
covery, with an account of some experiments done with a 
view to prevent the jars from being perforated by high 
charges, without increasing their thickness, wherein 1 ani 
in hopes 1 shall succeed, will be the subject of ^ future 
paper. 


^ VII, 

On the Combinations of Oxigen, By Marshall Hall, 

F. R. M. S. E. In a Letter from the Autkan 

. To Mr. NICHOLSON, 

SIR, 

The utility and excellence of axioms in science are too Axioms e| 
well known to those, who are earnestly engaged iu its pro- 8^* 
secutioQ, to require to be expatiated op. The few observa- *' 
tions on the combinations of oxigeq, which 1 take the liberty 
of transmitting to you, do not perhaps deserve the dignified 
name of axioms; but where coincidences are so general and 
striking, we are led, perhaps too soon indeed, to believe 
them universal. If however 1 shall point out what generally 
$ taker. 
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lahcs place, the subject will not want importance and inte¬ 
rest to those who are about to begin the elevated study of 
hemistry; to such it will at lea*?! ulford a useful aid to the 


me*lory, much to be desired. 

first two oi these propositions will be perceived lobe 
very^ generally ksiown: it is the third, which is the most ex- 
Iraordhf.^''', and which renders the former of more import¬ 
ance. 


First th'"' it is kno^’n, that substances containing oxigen 
will mii .c to ^w/^ other: and 2dly, substances which do not 
contain t principle readily and »/u2ua% combine: but, 
iidiy, 1 believe no substance Containing oxigen will combine 
with a substance, which does not contain oxigen. 

Arids combine J shall now endeavour to elucidate and support the pre- 

-witti oxides, . 

btu not with projiositions; and no circumstance can do tins more 

metals. forcihly, than the universal chemical fact, that metals do 
not dissolve in addst until they have, by some means, ac¬ 
quired oxigen; but the instant the oxidation is accomplish- 
Alkalis do tlit- cd, the solution takes place. In the same manner the 
tuiiic.. alkalis do not combine with the metals, but the metallic 

oxides and the alkalis do combine, e. g. the ammoniuret of 
Mctolsbopa- copper, &c.; again, the metals during the process of oxida- 
jdes immediately separate from the oxide when formed, 

forcued. But to reduce the subject into its simplest form, we may 
observe— 


I a w A of the 
combinations 
of oxigen. 


Cla.sif'cation 1. That the metals, metalloids, and simple combustible 
«i b >dj,'s tlut bodies, combine with each other. 2. The oxides of the 
metals, the alkalis, and the acids, formed of the combusti¬ 
ble bodies with oxigen, mutually combine. 3. But uo part 
of the first class will combine with any part of the second, 
4. The first class have no affinity for water. 5. 'I he second 
class, and most of the saline substances, do dissolve in 
water, 

ObLciioman- It will now be incumbent on me to obviate some objec- 
sNvt-cii. tions, which may naturally oppose what T have said ; and 
Union of aika- the most pjomincut is the union of the combustible bodies 
li'. and nictiUic alkalis and metallic oxides. But this obiection 

RonibitoilblcAj readily answered; for those combustibles, which enter into 
such a combination, really contain oxigen; they are sulphur, 
phosphoYas, and sulphuretted hidrogen. I tluiik it suffi- 

K I'icTlt 
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cient to observe, that from the late experiments of Mr. 

Davy, the former two are found to be oxides; and hence 
their combinations with the alkalis do not at all invalidate 
the preceding doctrine, but tend to coidirm it. The sul¬ 
phuretted hidrogen too does most probably contain oxijen, 
as every body has suspected, bom its properties as an !icid, 
even that distinctive one of reddening vegetab'i*'blues. 

“ Kirwan was unable to form it by melting sulphur in a 
“ vessel containing hidrogen gas; ai’rfl the Dutch chemists 
** were equally unsuccessful either v ith tliis method, or by 
passing hidrogen gas through a tube containing liquid 
sulphur*,” From this then it ai)pears, that the presence 
of atmospheric air is necessary to form the sulphuretted hi¬ 
drogen, and hence we may infer with probability, that oxi- 
gen enters into the combyiation. 

If sulphur contain oxigen,then it will naturally be ashed, an*! of suipluis 
why docs it combine with the metals, which do not contain metaU. 
oxigcn ? To this I am ready to answ'er, that it is in some 
cases i‘ertuin, in others more than probable, that‘the metal 
)S oxidated during the operation ; not indeed from the at¬ 
mosphere, or other external sources, but from the sulphui- 
itself; and this need not appear strange,for in the same man¬ 
ner the metals are oxidated by the acids, which afterward dis¬ 
solve them ; hut this is not hypothesis, it is founded on the 
most unexceptionable expeiimetits. Berthollet “ formed 
“ metallic sulphurels, performing the experiments in an 
earthen retort, and after taking every precaution to avoid 
any source of uncertainty, he obtained sulphuretted Ai- 
drogen; the metals he used were iron, copper, and iner- 
“ cury, the last afforded the largest quantityf,” Here 
ijien is unequivoratiy tlie decomposition of the sulphur; 
and the experiment is a more important argument, because 
it was made with a very different view from that with which 
I have applied it, i. e. to prove, beyond the possibility of 
mistake, that, during the formation of metallic sulpharets, 
hidrogen is liberated ; and, as this is proved, it remains, that 
the combination in the retort will contain a larger proper* 
tion of the other principles of the sulphur, one of which 
uxigen. 




* Murray, 


f Murray, 
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Fro4uctutn of And here 1 cannot help observing, tliat a very beautiful 

in'tt»”forina- apphcation may be made of this circumstance, to explain 
tioDof sulphu-the production of heat and light during the formation of 
thi^se sulphurets, a difficulty hitherto inexplicable. It is 
well known, that oxigen in some of its combinations retains 
mof^ of light and heat than in others, now here is the tran¬ 
sitions^ oxigen, as contained in sulphur, to a metal; it is 
by no improbable, that in the latter compound it 

may be disposed to retain less of the light and heat than in 
the former; if this be*the case, the appearances during the 
Operation no longer present any difficulty. 

Union of aika< The only other circumstance, which occurs in objection 
Ifs with oil. above propositions, is the combination of alkali and 

oil; and this objection also is very readily satisfied. “When 
“ the oil is separated by an acid from soap, it. is affirmed, 
** that in several respects its properties are altered, and that 
** in particular it is soluble in alcohol. During its con- 
** version into soap, therefore, it must not merely have 
*• combined with the alkali, but have undergone some other 
“ change*.*^ But a short quotation from La Grange is still 
more to the purpose. “ There is,” he says, “ an absorp- 
** tion of oxigen during the process of saponification; that 
is to say, the oil becomes concrete by absorbing oxigen.” 
ftolution of Thei 'e is indeed still another compound, which may be 
sulphur and ui-ged as unfavourable to this doctrine, viz. the solution of 

jr>hosphoruii ° . . 

'with oil. sulphur and phosphorus in oil, but it is equally invalid with. 

the former, and another quotation froni Mr. Murray^s ex¬ 
cellent work will again calm the clamour of objection. It 
has been remarked, that sulphur and phosphorus contain 
oxigen; now this is the composition of oil in the words of 
Mr. Murray. Lavoisier hence inferred, that oil contains^ 
** 79 parts of carbon united to 21 of hidrogen. These must* 
however be regarded as approximations only; and oxigen 
is probably also a constituent part of oil. That it is so 
•* appears to be established by the decomposition of oil in 
“ close vessels; when transmitted through an ignited tubCj, 
carbonic acid and water are part of the products.” 

It is however evident, that these observations are intended 
to apply in cases more simple than to vegetable compounds^ 

* Murrsy. 


in 
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Sir 


in which indeed the elementary ingredients generally acquire 
m perfectly diiferent urrangement, in every case of combina* 
tion with other substances. 

I shall just add a remark, which I have often made, that Oxigen essen- 
substances not containing oxigen are perfectly mild in their 
nature, and only acquire acrid or virulent properties when 
oxigen is added to them. Thus oxigen occasions the acidity, 
the alkaline property, and, as has been remarkAU to me, 
the causticity of other substances. To this ingredient all 
mineral remedies owe their powers, to t*his the metallic and 
some other poisons owe their deleterious properties. 

If the above observations deserve to occupy a page or two 
in the valuable Philosophical Journal, their inseiiiion will 
much oblige. Sir, 

Your obedient servant, 

^ MARSHALL HALL, 

Member of the Royal Medical Society. 

University of Edinburgh, ^ 

Sept, 21, 1610. 


VIII. 

0$t the Migration of Swallows, By Thomas Forster, Esq, 

Jn a Letter from the Author, 

To Mr. NICHOLSON. 

SIR, 

In a former number of your Journal you were so good as Remarks ou 
to insert ray table of the times of appearance and departure the migration 
of several of our migratory birds; if you should think the 
ensuing observations on the swallow tribe worthy of notice 
and insertion, they are very much at your service. 

The swift, hirundo apus, which abounds in the neigh- Swift, 
bourhood of Plackney, and annually builds in great num¬ 
bers in the old steeple, was not seen at Hackney after 
August the 13th ; and several days previous to this its num¬ 
bers were greatly decreased. On the 17 th 1 happened to 

be 
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)h^u on ihe 
^ea'Ile^ 


be nt El}', when I saw great niiiubers of these birds 

roiiiu! rite tower of the cathedral; since which I have not 

set'ii a Kiii»1e bird. 

• ** 

Ifoteeofthe ^In coasequence of the controversy so long carried on 

naturatists, vrliether the swallow was a bird of 
V>a<J« in pa?5jage, or whether it remained dormant during winter, I 
wituer. openiuJu^n the 12tb instant several of the I oles of sand 
swaliows y'hiruttdines ripari«‘)t but found nothing in them 
except toads which.bad taken up their winter’s lodging 
there. 

■Jlie raj-jratioin There are many circumstances, which tend greatly to 

^ swallows establish the opinion, that these birds migrate; For iustauee, 
<Jepein’s more ^ . . , , ■ 

Qntbewinri, tbcy do not appear m spring aud depart in autumn sooner 

%hsu cftihe or later according to the forwardness or backwardness of 

the season, but generally accordntg to the direction of the 

prevailing current of air. The 'great prevalence of N. E. 

^vin(ls lately has occasioned a very great dimiaution of the 

numbers of swallows and martins this year much before 

fheir usual time; whence may we nut infer, that they bad 

1aktn their flight in a sooth western direction? for winged 

insects (the Food of this tribe) are still very abundant, not^ 

v.ithf.tandlng the cold wintL'. 

Hi^Hiry Hr((» H any of your numerous readers know of any well 
'.ias res|iecu mithenticiited accounts of swallows having been found in a 
^ diiji. torpid siivte during the winter season, and will have the 

goodiuss to communicate the same through the medium of 
\onr Journal, I shall be much obliged to them, as 1 ana 
• coMecting facts of this kind. 

\ remain. Sir, 

Your constant reader, 

TtJOMAS FOKSTErI 

l^oiudcn. Oft, 15, 16il0« 


ltiiq.Hiry HOC’ 
'.ius resjiecU 
thf-ir (o'- 
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IX. 

in. The Case of a Man, who died in consequence of .the 
Bite of a Rattlesnake; with an Account of the EffeCts 
produced hy the Poison, By Everaro Home, ECq* 

F. R, S,* 

_ (Opportunities of tracing the symptoms produced Well described 
by the bite of poisonous snakes, and ascertaining the of s^ilkes 

effects on the human body when the bite proves fatal, are very rare, 
of such rare occurrence, that no well described case of this 
kind is to be met with in any of the records that I have ex¬ 
amined.' I am therefore induced to lay before this Society 
the following account, with the view of elucidating this 
subject, in which the intciStsts of humanity are so deeply 
concerned. 

Thomas Soper, 96 years of age, of a spare habit, on the Man bitten by 
17 th of October 1809 , went into the room in w,hioh ® 
healthy rattlesnakes, brought from America in the preceding 
summer, were exhibited. He teized one of them with the 
end of a foot rule, but could not induce the snake to bite 
it, and on the rule dropping out of his hand, he opened 
the door of the cage to take it out; the snake immediately 
darted at the hand, and bit it twice in succession, making The snake bit 
two wounds on the back part of the first phalanx of the *'**‘^®’ 
thumb, and two on the side of the second joint of the fore 
finger. I’he snake is between 4 and 5 feet long, and when 
much irritated bites the object twice, which I believe snakes 
do not usually do. 

The bite took place at half past two o'clock. He went Ftft^cts of th« 
iihmediately to Mr. Hanbury, a chemist in the neighbour- 
hood. There was at that time no swelling on the hand, 
and the man was so incoherent in his language and be¬ 
haviour, that Mr. Hanbury considered him to be in a state 
of intoxication, and gave him a dose of jalap to take uffthc 
effects of the liquor, and made some slight application to 
the bites. It appeared on inquiry, that the mao had been 
drinking; but that, before he was bitten, there was nothing 

* Abridged from the Phil. Trans, for 1810, p. 75. 


unusual 
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f^tfcctEofthe unusual in his behaviour. After leaving Mr. Hanbury tbo 
hand began to swell, which alarmed him, and he went to 
St, Ueorge’s hospital. Jle arrived there at three o’clock, 
Ti^e' wristbaud of his shirt had been unloosed, and the 
swelling had extended half uay up the fore*aru3 before his 
admission. The skin on the back of his hand was very 
tense, r's^yd the part very painful. At four o’clock the 
svyelling extended to the elbow, apd at half past four it had 
reached half way up,};he arm, aqd the pain had extended 
to the axilla. At this time Mr. Brodie, who visited him iu 
my absence, first saw him; he found the skin cold; the 
man’s answers were incoherent; his pulse beat 100 strokca 
in a minute, and he complained of sickness. 

At y o’clock he had the feeling of great depression, hi& 
»kiu was cold, and his pulse wea^, beating 80 strokes in a. 
minute. At a quarter after 10 the pain had become very 
violent in the arm; his pulse was strong^^r, bpt fits of faint-^ 
nctis attacked him every fifteen minutes, in which tfie pulse 
was not perceptible; yet in th© interval his spirits were less 
depressed. At half after 11 the hand and arm were much 
sv.elled, up to the top of the shoulder, and into the armpit. 
riii> arm was quite cold, and no pulse could be felt, even 
in tiio armpit, where the swelling was such as to prevent 
i'!<* artery from being accurately distinguished. Tfio 
'•!,ouniiH made Pn the thumb were just perceptible; those 
«>n. the huger were very distinct, ilis skin in general was 
MuiLsnally cold. 

Ill the morning of the 18th his pulse beat strokes in 
4 minute, and was very feeble. The swelling had pot ex¬ 
tended upward to the neck, but there w^s a fuluass down 
the sid<, and blood wps extravasated under the skin aslowi 
as the loins, giving the back on the right side a tpottled 
appearance. The whole of the arm and hand was cold, but 
painful when pressed; the skin was very tense; on the in¬ 
side of the arm vesications had formed below the arpipit 
and near the elbow, and under each of the blisters was u 
I' d spot of the size of u crown. The skin generally pver 
tl;^■ body had become warm. At noon the skin of the whole 
m 'na<l a livid appearance, similar to what is met with in a 
(i M'j i;cdy, when putrefaction has begun to take place, 

unlike 
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\iAlike any thing I had ever seen in so large a portion of the K^cls of ih« 

living holly. An obscure lAuctuation was felt under the ’ 

fckin of thfe outside of the wrist and forearm, which induced 

kne to make a puncture with a lancet, but onl}' d small por* 

tion of a serous fluid was di!^churged. 

On the 19 th his pulse was scarcely perceptible: his eJ:* 
tremities were cold: the vesications were larger, the tlze of 
the arm was diminished j and he bad sensation in it down in 
Ills fingers. 

On the 21st the si2e of the arm Was farther reduced, blit 
the skin was extremely tender. 

On the 22d the right side of the back, doWn tb the lolns^ 

Was inflnktaed and painfbl; and had a very mottled appear* 
ance from the extravasnted blood under the skin. 

On the 23d the vesicatl^s had burst. On the 2dth the 
arm was more swelled ana' inflamed. The inflammation 
increased ; and on the 28th a sloUgh had begun to se|>arate 
from the inside of the arm beloW^the armpit. On the 29*^1 
a large abscess had formed on the outside of thb elbow, 
which was opened, and half a pint of reddish brown matter 
was discharged with sloughs of cellular membrane floating 
in it. The lower part of the arm l^caiue intiCh smaller^ 
but the upper part continued tense. . 

On the SOth the redness and swelling of the upper ptirt bf 
the arm had subsided. On the 31st the discharge from thei 
abscess had diminished. On the 1st of November Ulcera¬ 
tion had taken place on the opening of the abscess, s6 that 
it was much increased in size. The next day this ulceras 
tion had spread to the extent of two or three incheb; and 
mortification had come on in the skin nearer the arrnpif. 

On the Ud the mortification had spread considerably; and 
the fore finger, which had tnortilie<l. Was removed at the 
second joint. And on the 4th of November he died at half 
after four o'clock in the afternoon. 

Sixteen hours after death, the body Was examined by Ai peafafices: 
Mr. Bvodie and myself, in the presence of Mr, Maynard, 
the house surgeon, and several of the pupils of thC 
hospital. 

M’ith the exception of the right arm, ivhich liad been 

bitten^ 
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bitten, the body bad the natural appearance. JThe skia 
was clear and white; and the muscles contracted. 

The wounds made by the fangs at the base of the thumb 
were healed, but the puncture made by the lancet at the 
back of the wrist was still open. That part of the back of 
the hand, which immediately surrounded the wounds made 
by the fangs, for the extent of If inch in every direction* 
as also tht' whole of the palm, was in a natural state, ex¬ 
cept that there was^ small quantity of extravasated blood 
in the cellular membrane. The orifice of the abscess was 
enlarged, so as to form a sore on the outside of the arm, 
elbow, and forearm, near six inches in length. Around 
this, the skin was in a state of mortifienrion, more than 
half way up the outside of the arm, and as far downwards, 
on the outside of the forearm. The skin still adhered to 
the biceps fiexo*r muscle in the^rm, and flexor muscles in 
the forearm, by a dark coloured cellular membrane. 
Bvery where else in the arm and forearm, from the axilla 
downward, the skin was''separated from the muscles, and 
between these parts there was a dark coloured fluid, with 
an offensive smell, and sloughs of cellular membrane re* 
sembling wet tow, floating in it. The muscles had their 
natural appearance #Very where, except on the surface, 
which was next the abscess. Beyond the limits of the 
abscess, blood was extravasated iu the cellular membrane; 
and this appearance was observable on the right side of the 
back as far as the loins, and on the right side of the chest 
over the serratus major aulieus muscle. 

In the thorax the lungs had their natural appearance. 
The exterior part of the loose fold of the pericardium, 
where it is exposed on elevating the sternum, was dry, re¬ 
sembling a dried bladder. The cavity of the pericardium 
contained half an ounce of serous fluid, which had a frothy 
appearance, from an admixture of bubbles of air. On 
cutting into the a< rta, a small quantity of blood escaped, 
which had a similar appearance. The cavities of the heart 
contained coagulated blood. 

In the abdomen, the cardiac portion of the stomach was 
moderately distended with fluid: the pyloric portion was 

much 
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SDUch contracted; the internal membrane h«d ita vessels ApptaraiSais 
very turgid with blood. The intestines and liver had a 
healthy apiiearance. The gall bladder was moderately full 
of healthy bile. The luctealsand the thoracic duct were 
empty; they had a natural appearance. * 

In the cranium the vessels of the pia mater and brain 
were turgid with blood; the ventricles contained rutln r 
more water than is usual, and water was effused into tlvti 
cells, connecting the pia mater and tunica umchnoides, 4t 
is to be observed, that these appearances in the brain and 
its membranes arc very frequently ibuud in cases of acute 
diseases, which terminate fatally, 

Mr, Home then adds two cases, that were sent from 
India to the late Dr. Patrick Russell, wiiich correspond in 
many of the circumstances with the preceding; and an e:;- 
periment he made formen)^ in llie island of St. Lucia ort 
the eftects of the poison of a snake on two rats. The fiist 


case is that of a boy, who was bitten by tt snake, called 
kamniee by the natives, in the lower part of the arm, nl 
o’clock in the evening. 'I’he blood flowed very freely tor 
some time. He died next day at noon in gr(‘at pain. 

The second is that of a sepoy, CO years of age, bitten 
on the back part of the hand by a cubra di capel/o. I t'e re*- 
covered, though slowly. 

The paper concludes with the fonoxviiig ubsmalionSk 


It appears from the facts, which have been stated, that I'l# 

the effects of the bite of a snake vary accordlnsr to the inten- 
. - different, 

sity ol the poison. 

When the poison is wry active, the local irritation is so whm th6 
Buddeu and so violent, and its eifects on ihe general s\steni is ^c'rj 
are so great, that death soon takes place. ■\i'lun tlie body * 
is afterward inspected, the only alteration of structure met 
with is in the yjarts close to the b»te, where the cellular 
membrane is completely destroyed, and the neigiiljonrii..* 
musses very considerably iiiflatncd. 


When the poison is less intense, the shock tn the generni 
system does not prove fatal. It brings on a degree 

of deliriurn, and the pain in the part bitten i.< severe; 

in about huii'e.n hour, swellinii takes placi.* f'loia an ^Ifusiou 
of serum in the cellular nicmbiauc, which eoojihei s to in- 


\'i’r.eu ’iiS 
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Fatiento v/ho 
recoTer. 


Supposed 
efficacy of 
medicines. 


Treatment. 


crease with {greater or less rapidity for about twelve hours» 
^7xtending during that period into the neighbourhood of the 
bite; the blood ceases to flow in the smaller vessels of the 
parts; the skin over them becomes quite cold, th*t 
action of the heart is so weak, that the pulse is scarcely 
perceptible, and the stomach is so irritable, that nothing is 
retained in it. In about 60 hours these symptoms go off, 
inflammation and suppuration take place in the injured 
parts, and when the abscess formed is very great, it proves 
fatal. When the bite has been in the finger, that part has 
immediately mortified. When death has taken place under 
auch circumstances, the absorbent vessels and their glands 
have undergone no change similar to the efiect of morbid 
poisons, nor has any part lost its natural appearance, except 
those immediately connected wi^ the abscess. 

In those patients, who recoy^ with difficulty from the 
bite, the symptoms produced by it go oif more readily, and 
more completely, than thos^' produced by a morbid poison, 
which has been received into the system. 

The violent eflects which the poison produces on the port 
bitten, and on the general system, and the shortness of 
their duration, where they do not terminate fatally, has 
frequently induced the belief, that the recovery depended 
on the medicines employed; and in the East Indieseau de 
luce is considered as a specific for the cure of the bite of the 
cobra di capello. 

There does not appear\to be any foundation for such an 
opinion; for when the poison is so intense, as to give a suf¬ 
ficient shock to the constitution, death immediately takes 
place; and where the poison produces a local injury of suf¬ 
ficient extent, the patient also dies, w'hile all slighter casgs. 
recover. 

The eflect of the poison on the constitution is so imme¬ 
diate, and the irritability of the stomach is so great, that 
there is no opportunity of exhibiting medicines, till it has 
fairly taken place, and then there is little chance of bene¬ 
ficial eflects being produced. 

The only rational local treatment to prevent the secondary 
mischief is making ligatures above the tumefied part, to 
compress the cellular membrane, and set bounds to the 

swelling. 
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sweUbg^ which onlf spreads io the loose parti onder ^ 
skin; and scarifying freely the parti already iwoln, that 
efipused serara may escape, and the matter be discfaar|4^ 
as soon as it is formed. Ligatures are employed in Amer'i^a, 
but with a different view, namely, to prevent the pi^ison 
being absorbed into the system. ■ 
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X. 

Analyses of various Minerals, by Mr. Klaproth. 

(Concluded from p» 15C»J 

Analyses y* talc and mica. 

Among the minerals whi^'h are most commonly known Talc and nica 
there are several, the analysis’^lf which deserves to be re- squire to b« 

j p discnimnaisd. 

peated, for the purpose of correcting their classincation. 

Though talc and mica mny be distinguished from each other 

in strongly marked specimens, wiiich serve as types of the 

two species, they have a great deal of similitude in jtheir 

external characters. But as nature is far from having 

separated minerals by limits as well marked, as those we 

are obliged to employ in our systems, in order to facilitate 

a knowledge of them, there are found between mica on the 

one hand, which belongs to the argillaceous genus, and talc 

on the other which belongs to the magnesian, a great many 

minerals, occupying various places between the archetypes . 

of the two species, and perplexing the mineralogist in his 

determination where to place them. 

Thus Mr. Haliy has classed among the talcs several mine* 

rals, which he is apprehensive will not ultimately be allowed 

to retain their place. 1 confess,” he says, “ that among 

the minerals I have included under the name of talc, there 

are perhaps several, which chemical analysis will not suffer 

to remain there: but it appears to me at present premature, 

to make any change in this part of the system ; particularly 

as I find we have no analysis of pure talc,'that is not very 

old. This, therefore, should be reexamined, that we may 

VoL. XXVIL—Nov. 1810 . Q have 
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)^re a precise knowledge of the substance taken as the 
t; s^ndard of comparisom”^ 

\|lS« it is the same with mica) Mr. Klaproth undertook a 
comparative analysis of these two minerals, with a view tol 
assist; those naturalists, who do not confine themselves to ex* 
ternal characters in their classification of substances) but 
pay attention likewise to their chemical characters. 


1. Lamellar talc of St* Gotkard* 

tameUar tale It was proper for this analysis to choose a talc, that should 

ot St. Gothard yg^y strictly to all the mineralogical characters of the 

species, and accordingly that of St. Gothard appeared well 
suited to the purpose. 

Bescribed. Its colour is a silvery white, ii^ome parts verging to ati 
apple*green: in mass it is ver^vriliiant, with a pearly lus* 
tre: its lamellar fracture is wspy: it is translucid) and the 
thin laminae are transpargpa: it is tender, soft, flexible 
without being elastic, greasy to the touch, and moderately 
heavy. 

Action of heat By calcination this talc lost half a part per cent, but no 
other remarkable change took place in it. 

Exposed to the heat of a porcelain furnace, in a charcoal 
crucible, it was hardened, fell to pieces like a schist, ac¬ 
quired a whitish gray colour, and was fused in some places. 
Exposed to the same heat in a clay crucible, the result was 
the same, except that the colour had become a yellowish 
white. 

The results of its analysis were 


roinponcnf 


@2 

parf. 

Magnesia. 

30-5 


Oxide of iron.. 

2-5 


Potash .. 

27^ 


Loss by calcination 

0*5 


98*25. 


Ko chrome in 
green talcs. 


Though the talcs that have a greenish colour are said to 
contain chrome, Mr. Klaproth could not find any percepti¬ 
ble trace of it« 

Mr. 
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Mr. Vanqaelin has published in the Journal des 
^No. 88, an analysis of a flexible lamellar talc^ of\a si 
liite when in thin scales, in which he found 


Silex... 62 

Magnesia.. 37 

Oxide of iron • • * • *. 3*5 

Alumine . 1*5 

Water.6 

100 . 



In regard to the principal parts, the silex and magnesia, 
these analyses pretty nearly agree: but they differ in Mr. 

Klaproth finding a much less loss by calcination, and no 
trace of alumine; while on’^he other hand Mr. Vauquelin 
says nothing of potash. tv 

3. Common mica of liinnwalde. i 

If mica were not formerly distinguished from talc in a 
proper manner, it was partly owing to the opinion given by 
the celebrated Dr. Black, in his Elements of Chemistry, 
that the earth of talc, or magnesia, was always one of the Magnesia not 
component parts of flexible stones. The old analyses of 
mica tended to perpetuate this errour, as it was always said, 
that mica contained magnesia, and belonged to the mag¬ 
nesian genus; and Kirwan, in his Mineralogy, speaks of 
having found 30 parts of magnesia in iUO of colourless 
mica. 

Mr. Cherievix even goes so far as to say, that talc and Chenerix. 
tniCa scarcely differ, jiiid that he has found in them the 
same component parts in similar proportions: see Ann. de 
Chim. XXVIII, 300. And Mr. Haiiy expresses himself Haiiy. 
as follows on the uncertainty between the limits of these 
two kinds of stone. “ The name of talc, like that of spar, 
has been given to a number of minerals ver}-^ different in 
their nature. It has been applied generally to a mineral 
capable of being divided into thin laminse parallel to one 
of its faces, as is the case with mica, Venetian talc, sul¬ 
phate of lime, &c. With respect to the species in question, 

Q 2 the 
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(he tiAmeW talc wab eriiploy^d io contradistibctioti to that 
n mica; falb signifying a mica in largie laminae, and mica 
in s\nall scales. It was supposed to have been ob^- 
d^ed too» that talc was softer to the feel, and mica more 
bai^,,^ but the point of separation, where talc ceases to be 
mica, and mica talc, still remained to be determined.'^ 

To fix the boundary between these two minerals with 
accuracy, a strict investigation of the component parts of 
Common hiica mica was still requilite. Accordingly Mr. Klaproth took 
from Bohemia. t-ominon mica of Zinnwalde, in the mountains of Bo* 

hernia, for this purpose* It is found over a tin mine; is of 
a silvery white mingled with gray; and is crystallized in 
hexagonical laminoe, a little elongated, of an elastic flexU 
bility, and usually arranged in the form of a rose* 

While this elastic kind of fl^bility may serve as one of 
the external characters to distinguish mica from talc, which 
has only an ordinary flexibly, the manner in which mica 
comports itself on exposure to beat is still more character** 
Actiohofheat. istic* When mica is heated redhot, its silvery white is 
changed to a deeper gray, but no diminution of weight is 
observed. Before the blowpipe on a piece of charcoal it; 
melts readily into a shining, rounded bead, of a grayish 
black. Exposed to the heat of a porcelain furnace in a 
clay crucible, it fuses into a dark opake glass; and in a 
charcoal crucible into a semitransparent glass, covered with 
grains of iron. 

The results of its analysis were 


Comiionmit SHex ... 4? 

P'**' Alumine***. 120 

Oxide of iron. 15*5 

■ manganese • • • • 1 *75 

Potash *. 14*5 


98-75. 


d. Siberian mita in large laiHina, 

Muvvovjg'j •. The mica in large laminae, or Muscovy glass, called in 
Russia glinda, differs so much from common mica in the 
largeness of it? laminae, and in its splitting perfectly 

straight, 








aHIiLTSBS of talc and mica. 




itraight, that a chemical analysis was requisite! to determ 
mine whether it be in reality a vanety of mica. Ii is chi^^ 

J Hcd in Russia and Siberia instead of glass for wrndows, ow 
hich account it is an article of trade. It is found in Jjoe 
remotest parts of Siberia, on the other side of the^ver 
Lena, and almost always near the rivers Vitim and Mama. 
It occurs in a coarse-grained granite, and in large masses of 
quartz, either in nodules of different si^i^s, or in thick la« 
roinae lying in various'directions. It is got out with the 
mallet and chisel. As the rock is very hard, it is wrought 
only to the depth of a fathom by Russian colonists, who 
form companies for this purpose, and go and reside in the 
neighbouring woods during the summer. After the mica is 
got out of the quarry, it is sorted according to the size and 
clearness of the plates, and ihen carried to market, chiefly 
at Irkutzk, whence it is sent \ various places. 

The pieces fresh taken from\^e quarry, and not split, 
have a smoky or brownish colour, are opake,^and reflect 
objects like a mirror; but in thin plates the colour disap¬ 
pears, and the mica is transparent. Their price varies con* 
siderably, according to the size of the plates: some are 36 
or 40 inches square; but in general they are only three or 
four inches, and such as are less than this are worth very 
little. 


Before the blowpipe, on charcoal, Muscovy glass loses Action of hea» 
its transparency, and becomes of a silvery white, but does 
not melt like common mica. If large plates of mica be 
heated redhot in crucibles, or on charcoal, they acquire a 
striking appearance of thin laminee of silver, and experience 
a loss of 1 *!25 per cent, This mica is infusible even by the 
h^t of a porcelain furnace. In a charcoal crucible, in 
which several of these laminm, rolled one upon another, 
bad been placed, the outer ones were found of a gray co¬ 
lour, glazed, and fragile; the inner ones were as black as 
tinder, and flexible^ In a clay crucible all were hardened, 
vitrified, fragile, and sonorous; and their colour was of a 
grayish whitest the sip-face only being in part li^ht brown, 


The 
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AKALYBES OF TALC A»P 


Component 
parts 




llie res^ults of its analysis were 

tsilex .. ••• 

Alumine .... 

Oxide of iron ... 

Magnesia^ mixed with a little oxide 

of manganese. 

Potash.. .. 

Loss by calcination .... .. 


48 

34-25 

4-5 


0*5 

8-75 

1-25 


97-25. 


4. Bfack Siberian mica* 

Black MuscoTjr Another variety, found in similar situations with the pre- 
ceding, is the black mica, A black Muscovy glass. This 
diil'ers both from the precepting and the common mica, not 
only in appearance, but^* the proportions of its component 
parts. The following is Kacsten's description of it. 

When in large masses it appears black, but in thin plates 
it is a deep olive green. Before the laminae are separated, 
they exhibit metallic reflections of green, blue, and red, on 
being held tinder different angles to the light. It may be 
obtained in large plates, and these split into thinner, which, 
by their tendency to form rhombs, indicate a secondary 
juncture* The principal fracture is lamellar, with very 
shining laminse of a greasy and semimetallic lustre. This 
mineral Is very tender, extremely smooth, and perfectly , 
transparent when the laminae are very thin, though entire 
pieces are opake. The laminae have a perfectly elastic flex¬ 
ibility. 

This substance is employed scarcely for any thing but 
lining little boxes either of wood or pasteboard, 
f^.ctionofheat. Before the blowpipe on charcoal it does not appear to 
undergo fusion except at the edges of the laminae. If larger 
plates be heated redhot in a crucible, they acquire a tombac 
brown colour with a metallic brilliancy. The leaves split, 
and appear friable. They lose one per cent. 


The 









I^SCEXPTIOK OV THB DICBEOlT. 
The results of the analysis are 


isi 


fomponeni 

parts. 


Silex .j..42*5 

Alumine. 11*5 

Magnesia. 9 

Oxide of iron.. •.. • 23 

■ -.11 manganese •••• 2 

Potash. 10 

Loss by calcination ••<••• 1 

98 . 

From what has been said we may conclude: 

1. That pure talc contains magnesia* and no alumiuej Differenre !>«• 
which is a decided characteristic of this stone. 

2. That common mica contains alumine, and no mag* 

ncsia, V 

3. That Muscovy glass dnifers from common mica by its 
refractoriness, its larger prop\;tion of alumine, its smallei 
proportion of oxide of iron, an^ its containing a trace of 
magnesia. 

4. That the black mica of Siberia deserves to be consi¬ 
dered as a variety differing both from common mica and 
Muscovy glass by its proportions of alumine and magnesia, 
a» welt as by its larger proportion of oxide of iron. 

S< That mica, and its different varieties, are to be reck* 
oned among the richest of the potassiferous minerals. 


tween talc and 
mica. 


XI. 




description of the Diehro*t, a new Species of Mineral: 
Mr. L. CoBDiEB, Mine Engineer in 


TThe 


mineral I am about to describe belongs to the class Muirml pas 


of earthy substances. Its proper place in a system appears 
to be next the emerald; and it would not be more remark* 


able than most species of the same class, if it were not 


* Abridged from the Journal des Mines, tol, XXV, p. 122. 

endued 











DESCRtPTl’OIC OF THE DtCVEOl^. 


i lued witti a particniar property, the knowledge of which 
y be interesting perhaps to those philosophers, who study 
''oursc if light through crystallized mediums. 

Where found. X^his mineral was found at Cape de Gattes, in Spain. It' 
was\'ready known to the inhabitants of the country, and 
the lapidaries of Carthagena, when Mr, Launoi, a dealer 
in minerals, visited the place about twenty years ago, and 
brought away some specimens, which have been sold, part 
in France, and part lu Germany. Most of these specimens 
being badly defined, they added to collections a rarity, of 
which science took no account. 


Kot yet ana¬ 
lysed. 


Mantionrd bv 
yojiie German 
writers. 


Kurstcu's de« 
acription. 


Being at Cape de Gattes a few years ago, I was fortunate 
enough to meet with some pieces of the mineral in question, 
all the essential characters of which were sufficiently de¬ 
cided, and indicated a new specif. I purposed to give a 
description of it, ns soon as I Md analysed it; but not yet 
having had an opportunity of^oing this, I am induced to 
publish my mineralogical q^i^rvations on it,’particularly as 
some foreign mineralogists have been beforehand with me. 
Mr. Reuss, in the last volume of his treatise published in 
1806, announces, that Werner has made a new species of 
the substance from Cape de Gattes, by the name of yolith ; 
that he has ranged it next the cat’s-«ye, arid divided it into 
three varieties, the vitreous, porphyritic, and common. Mr, 
Karsten, adopting Werner's opinion, in his Mineralogical 
Tables for 1808, has placed the yolith between the lazulite 
and andalousite of Delametberie, and gives the following 
description Of it. 

** This mineral is found of a deep lavender blue, in mass 
or disseminated; of a feeble lustre, verging from brilliant 
to shining; with an uneven fracture, the fragments of which, 
are indeterminate, and with very acute edges; the separate 
pieces are indistinct, and large grained. It is hard, brittle, 
opake, and moderately heavy. It is found at Cape de Gattes 
in Spain, associated with lithomarge,>quartz, and crystallized 


almandiue.’* 


It is difficult to find in this description the characters, 
that induced Werner and Karsten to make a particular spe¬ 
cies of the mineral in question, for it is equally applicable 

to 



Di^CEIPTlON OF THB XllCfirftOlYii 

to varieties of known substances, and particu1a;*Iy to 
blue toarnialine. • i 

Before [ proceed to describe the dichroVt, I 
^bserve, that it is not mentioned in Delametherk's 
of the Earth, Hauy*s Treatise on Muicralogy, 
work, Brongniart’s, the Abstract of Haiiy’s 
Lucas, or any other work yet published in France. 

Hitherto the dichroit has been found only in amorphous How found, 
or crystallized grains, sometimes collegted in small musses, 
not four inches in diameter. 




Its essential character is its being divisible parallel to i^^sentiat cha* 
the faces of a regular hexaedral prism, and capable of sub- racier, 
division by longitudinal sections perpendicular to the lateral 
faces. 

Its specific gravity is 2 ' 56 . Physical cht- 

It scratches glass strong', quartz feebly; and is easily ractcrs. 
broken. \ 

Its fracture is vitreous, tolewdy shining, and frequently 
giving very evident indications of scales. i 

Its fragments are irregular with sharp edges. 

Its powder feels very rough. 

The lustre of the external surface commonly dull. 

The translucid crystals exhibit a particular phenomenon, 
which may be called that of double colour by refraction. 

Its primitive form is a regular hexaedral prism. Gcmneirical 

Its integrant particle is a triangular prisn), the bases of ‘-•haracters. 
which are scalene rectangles. 

It is not acted upon hy acids. Chemical cha* 

Before the blowpipe it fuses into a very light greenish 
gray enamel. A similar result is obtained either with borax 
•or carbonate of soda. 

The dichroit is distinguishable, 1, from the emerald, be- Distuipuishing 
cause the specific gravity of the latter is greater in the pro- characters, 
portion of 10 to 9 > its integrant particle is an equilateral 
triangular prism; and it fuses more difficultly: 2, from the 
tourmaline, in not becoming electrical by heat, and in be¬ 
ing less hard, and less heavy: 3, from the corundum, in 
the latter being infusible, and affecting a rhomboidal pri¬ 
mitive form: 4, frdm the dipyre, or leucolite, because the 
tatter fuses with ebullition', and its powder is more phospho- 

tesceut: 



m 

Vvwtiieis, 


g'saHisj aronc 
'Sj’oJov’r, 

c( - 

W^iSM #o«nd% 


OKSCRIPYION OP THE DICHRO^T. 

•scent: S, from the nephelioe, or sommite, becaast 
iecea of the latter immerbedin nitric acid become cloudy 
^(ternaUy> and its specific gravity is less in the proportion 
'i^\our to five: 6, from the hauyne, in the property of'' 
th\ latter to resolve into a jelly in acids. 

Tbkje are i'our varieties. 1. The primitive dichroit* 
which is a regular iiexaedral prism. 

2. The pertdodecHedral. A reclangled prism, with twelve 
faces inclined to eac|i other at angles of 15&°. 

3. Amorphous. In large irregular grains, exhibiting 
the cudi meats of crystallixation. 

4. Granular. In irregular masses^ formed of very large 
grains confusedly aggregated. 

With respect to trunspareiicy, it is sometimes translucid, 
soinetimes opake. 

All the crystals, or grains, vj^wt'd by reflected light, are 
of H vioifi coiciir, which isg^Xcrally le^s bright in the lou* 
gitnclinal dircclion of the j^ims. 

A;; the translucid crybtuls or grains, seen hy refracted 
liglit, are both of a brownish yellow and an indigo blue* 
When vivvjcd parallel to the axis of the priem, they con- 
!»tuiitly exhibit a very deep blue: but when viewed perpeii- 
rbculatly to this axis, they arc of a very light brownish 
yciiow. In the second case the t'.ansparency appeal's to be 
increased in the proportion of six to one. 

The dichroit is found in two places at Cape de Gattes; 
luimely, at Granatillo, near Nijar, where its situation wa^ 
verified anew last year by Mr, Tondi; and at the foot of the 
;nountains surrounding the bay of San Pedro, The pre¬ 
ceding descripliou is drawn up frutu specimens from th^ 
latter place. They are found there in a vast horizonta)^ 
ledge of volcanic breccia, Thia breccia is composed of 
detritus of every kiod, but more particularly of frogmeuta 
and blocks oiblack or red scorise in peifect preservation, of 
black vitreous lava, and of Uthoid lava, either basaltic or 
petrosiliceous. The dichro'it is found chiefly in blocks of 
the latter kind. Sometimes it occurs in the form of scatter- 
eii grains, sometimes of crystals grouped, and ^ it were 
imbedded in the lava. It is found also not only in the gray 
vu' whitibb tufa, which serves as a base to the breccia, Wt 

also 



iplSCBIPTEON OF THE DIOHROIt. ^$5 

also in some of the fragm^ts of foliaceous granite, ch 
it includes. These fragments have evidently been expJsefl 
to the action of heat; and the primitive stratumy^qm 
which they have been detached, is very probablj*^»e 
original matrix of the dichroit. In fact they exhibiy^heir 
composition scales of black micg, and trapezoidal^ed gar* 
nets similar to those we see contained in the masses, and 
even in the interior of the crystals of this mineral, which 
indicates a contemporaneous formation. The petrosiliceous 
lava, that commonly serves as a gangue, is rather granular 
than compact. It is of the same nature as that of the 
Ponce Islands, or that of the Puy-de-D6me, and of the 
cascade of Montfd'Or in France, being composed of very 
fine grains of feldspar. The lire has left some very evident 
traces of its action on t’^* crystals and masses of dlchroit: 
most of the masses appel^r as if corroded in different places, 
both internally and extenVily, and in the cavities arc seen 
portions of white scoriae, eltR^ >idact or decomposed. The 
cr}^tals are almost all partly fused, cracked, and full of 
flaws. Their fragments frequently present surfaces render¬ 
ed dull by an extremely thin whitish coating, that conceals 
the lustre of the fracture. 

From what has been said it appears, that the mineral of Reasons for 
Cape de Gattes differs from all other known substances. 

Its primitive form, specific gravity, property of transmitting 
rays of two different colours, and the other positive or nega¬ 
tive characters, that distinguish it more particularly from 
each of the substances, with which it is most likely to be 
compared, are so discriminative, that we cannot avoid 
considering it decidedly as a new species, without recurring 
to the testimony of chemical analysis. At the same timt it 
seems to me most suitable to give it a name from its rc-and giving it 
markable property of double colour, and such is the ety- ^ 

mology of the name, which Mr. Ilaiiy had the goodness to 
suggest to me. 1-conceive myself sufficiently authorized 
to reject the denomination of yolite (violet stone), derived 
from the superficial colour of the crystals, because in the 
present case its application would be more inconsistent than 
in many others. Besides, it is too liable to be confounded 
with hyalite, appropriated to the concrete hyalitie quartz, 

ot 
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pjoHibJy 

(I 


or f aiiolite, or yondite, given by Delametherie to the old 
wiciet schoerl. 

'y et»m the primitive form of the clichroit it is to be pr^ 
sarsrffed, that it possesses the property of producing a double 
iiiiairOt'- but this [ could not ascertain, for want of crystals 
Biilfif ieatiy transparent. The verification of this conjecture 
however would be the more interesting, as the phenomenon 
of double refraction could take place only in a directioi> 
obliipie to the axis of ^he prism; of which 1 have satistfed 
myself by experiment, and which the phenomena of the 
emerald sufficiently confirm. Hence w’e see, tliat, on the 
hj pothesis of a double refraction, there would be such a 
relation between this phenomenon and that of the double 
colour, that the crystuU would double images in the direc- 
lioij ill which tire colours appear itdiiglcd, while we should 
fce a simple image by looking in^tbat direction, in which 

e.ich colour becomes exclusive, 

A* 


xn. 


Airn't^sis 0/ ike Nadderts of Siberia: by. Mr. John'*', 


^.'Aerl.Tls ?n 


||[U extpcaal 
ylh^ructers. 


The ncedle*ore has been considered in Russia as ai^ 
auriferous ore of nickel. In the work of lleuss, and in the 
Rphemerides of boron Moll, it is classed among the ores of 
chrome: but the analysis of Mr. John, given in Qehlea's 
Journal, shows, that it is an ore of bismuth. 

The following are its external characters according to 
Karsten, 

Its colour is steel gray, sometimes a pule copper ted* iH 
covered vrith a green and yellow coatingt^ 


* Jourual des Mines, vol. «xiv, p. 2S7. 

■f* Tke veMow coating is so slight, Mr John could only examine U 1^ 
vrtiiiag it off with cotton moistened with nitric acid, washing the <;oUon 
in water, and evaporating the water and exceM of acid It then appea.red 
to him, from such experiments as he could make, to be oxide of uraniaai* 
I'hr green coating, covering both the crystals and the quarts gangue, is 
thicker and more abundant. From his analysis it consisted of carbonate 
t{f copper, carbonate.hHmuth. 


Colo*- 




I AlrAtVati ‘6f 


^57 


^hene scraped} scarcely deeper thdn tliiiit oF 

fresh and shining ore* I 

It is disseminated} and crystallised in sixsided eloD^^^>cl 
|»risni3} accumulated' in the form of needles. These vfys" 
tuls are sometimes curved, or jointed, always iuy;JI*dded) 
and frequently crossing each other. 

Tlieir suffice is striated lutigitudinallyk 

They have seldom any perceptible lustre on account of 
the coating. When this is wanting, their external lustre is 
but little. Interiorly it is always ’uetsdlic. 

Their fracture lengthwise is foliated,’ and very brilliant l 
transverse, uneven and brtlliunU 

Fragments, unknown. 

Opake. 

Feels smooth. 

Soft. 

Extremely heavy ; its spcij^^c gravity being G*i35. 

It is found in theHilius of P'l.chmiuhkoi andKliutzcfikolj 
near Ekaterinonbourg, in Siberia. 


Its component parts, supposing the gold and quarts to 


be accidental mixtures, arc 

Bismuth ...k.. ......... 

Lead. 


Corrtponpnl 

pans. 

Nickel ?... 



X CUUI lUlil • •••*••••••••• 



iTiiipiiur 

Loss (oxigeuized sulphur?) 

• k .. 5*90 



100-00 

tn a n»jte subjoined to the preceding ]mper Mr. Fatrin Jijitrirt ha<l 

oVjseivcs, that when he was at tho'<e mines in l78G the needle- consid'eiett it 
. - . . .Ts an life rtf 

ore hud just been discovered; uud as its nature was not bismuth Irtng 

known to the mauagcrs of it, they made a secret of the par- *E<** 
ticniar spot where it was fouiid. With some difficulty how¬ 
ever be obtained a ffew fragmeuts of it for their weight in 
gold. From such trials us the smallness of his specimen-* 
admitted, he considered it as a eulphuret of bistnuthi 
by which name he desciibcd it in , his Natural History 
of Minerals, publtsh.ed in January 1891, and reprinted in 
1803. 
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SCIENTIFIC NEWS. 

Middlesex Ho^itaL 

FMieal lec^ M&>tcal Lectures, 1S}(V->11, by Richard Patrick 
Satterley, M. D. Fellow of the Royal College of PhysiciaDs, 
Physician to this Hospital, and to the Foundling Hospital: 
and Thomas Young, H. D. F. R.S. Fellow of the Royal 
College of Physicians, 

Dr. Satterley’s course of Clinical instruction will begin 
the first week in November: the attendance on the patients 
will be continued daily, and lectures will be given once a 
week, or oftener, when it may be necessary, at 11 o'clock. 
Mr. Cartwright, surgeon to the Hospital, will undertake 
such occasional demonstration o^k morbid anatomy, as may 
be required for the illustration ' f the respective cases. The 
objects of the course will al^be extended to such remark-* 
able peculiarities in the diseases of childreut as may occur 
in the Foundling Hospital. Terms of admission, to pupils 
of the Hospital, five guineas. 

Dr. Young will begin, in February, a course of lectures 
on phpsiology,md on the most important parts of the prao 
tice of physic’t in particular the nature and treatment of 
febrile diseases; he will deliver them on Tuesdays and Fri¬ 
days, at 7 o'clock in the evening. Admission, two guineas: 
to former pupils, one guinea. 

Those who are desirous of attending either of these 
courses, are requested to leave their names with the apo¬ 
thecary at the Hospital, from whom farther particulars niav 
be known. 

Popular lec. The annual courses of popular lectures at the Surry In- 
tures on the stitution, Blockfriars Bridge, commenced on the 15 th ult., 
and will be continued every succeeding Monday and Thurs¬ 
day evening, at 7 o'clock, during the season. We underr 
stand, that the following gentlemen have been engaged for 
the respective departments, viz. 

Zoology, George Shaw, M. D., F. R.S.—Music, Mr. 
S, Wesley.>-Zoonomy, John Mason Good, Esq.—The 

chemistry 



IVCftetriPIFtti liEi^ 

thtmifetry of the arts, F. Accum, M. R. 1% A.>-»>NatTml 
I^Uosophy and Astfonotnony, Mr. Hardie« 




Mr. Singer’s lectttrfes on electrical and eleetro-cheiaicai Lecture* <>ft 

Science will recommence early in the ensuing season, at the ^•wtrkaJ a«^ 

^ % I CSC t rc^c ln^ 

Scientific Institution, 3-, Princes Street, Cavendish Square, cal screncre. 

In these lectures a complete ex|.>osition of the subject ^-ill 

be given, and the illustration will be assisted by some new 

imd interesting experiments. A pro'^pectus of the plan of 

instruction may be hud at the Institution, or of Mr. Cuth^ 

bertson, 64, Poland Street. 


Mr. Barlow, of the Royal Military Academy, hus ready l[nv«l5gAHpw 
for the press, an Elementary Investigation of the l*Owers 
and Properties of Numbers, 'vith their application to the of 
indeterminate and diophantinvv analysis, to which will be 
subjoined a synopsis of all the %uost curious prphleins of 
this kind, selected from the best ancient and modern uu> 
thors. 


To Correspondents, 

* 

■The paper of Messrs, Kerby and Merrick in OUr qCAt; 





m)steorological journal. 

' For OCTOBER, I&IO, 

Kept by KOBERT BANCKS, Mathematical Instrument Maker, 
in the Strand, London. 
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0tt-tke Electric Column, By J. A. De Luc» Esq, F,R, S, 

Paet m. 

Concerning some Meteorological Phenomenat to the bettor 
knowledge of which it mdy leajji as dn Aerial Electroscope. 

HEN, in oUr researches, we have in view some great Necessity of 

and determined oWect, we are not only more assiduous in 

*' » . , • , an m examine 

our endeavours to approach it, but more attentive not to be ]ng phenom^i 

misled in the road, and less disposed to be satisfied with 
tnere surmises, wliile we perceive that some real discovery 
may be obtained by more circumspection, I shall therefore 
Vxplain first, why every new electric phenomenon, which we 
encounter in the couree ©f our experiments, must be atten¬ 
tively pursued and analysed in itself, and not connected with 
gratuitous hypotheses; for fear of losing a thread, which 
might lead us in the labyrinth of \.[\e physical causes acting 
On our globe, among which electric fluid holds a high* 
rank ; as will appear by the following great object concern¬ 
ing this Jiuidi on which natural philosophers have not y*'* 

' ^pfficiently fixed their attention, though it is explained 
in roy former works. 
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Lfghtning. ( eoiomonly supposed, that the thetrkfivadt which, 
under the fprni of Uglktmg, darts from certain cloudi, ex* 
isted previoasly in them, ready to be discharged, at a pro- 
p^"^ distance, on bodies which possess less of this fluidf 
either other clouds or the ground. On this idea, not impro¬ 
bable at first sight, Dr, Franklin founded^ his invfmtion of 
Conductors, pointed conductors elevated above houses, in hopes to preserve 
the latter from being struck by thunder bolts. With the 
above supposition, this method of security was very inge¬ 
nious ; for, if the efectric jluid were aetuaibf accui|||^|^ed 
in a cloudt ready to be discharged on the first part of the 
ground sufficiently elevated, a pointed conductor might dis¬ 
charge that cloud without a spark, as it does the prime con¬ 
ductor of an electric machine. But those who have fre- 
notaccu- travelled on high mountains know certainly, that 
mulated in a there is no analogy between a thunder c/qud, and an imUr 
thundercloud, qji which electric Jluid has been accumulated. 

A cloud is a mere thick fog, and thus such a completely 
conducting medium, that^ the most powerful electric ma¬ 
chine worked in it could not, for an instant, accnmulate 
the electric Jluid*oa its prme conductor ; it would be con¬ 
stantly diffused through that ipoist air, and lost in the sur¬ 
rounding' bodies. This cannot be doubted ; but it is sup¬ 
posed, that clouds, being surrounded by pure air, and thus 
insulated, can retain the electric fluid accumulated in tb«n 
by whatever cause. In this consists the illusion, dissipated 
by what is observed on mountains. I have frequently been 
in valleys of the Alps, and of lower mountains, beset with 
thunder clouds leaning on both sides against wet grounds, 
and thus in so complete a cmducting connexion with the 
mountmns themselves, that it was impossible any accumu¬ 
lation of electric fluid could remain in the former; besi(|« 
which, no cause of such an accumulation has ever been ex¬ 
plained: however flashes of lightning were emitted from 
these clouds, with greater or smaller intervals, followed by 
the astonishing phenomenon of the rolling of thunder and 
*to suppose this to be the repetition of one sound, by 
from cloud to cloud, is a fiction similar to that of poets or 
|J.nters, who represent the gods as sitting ou these fogs. 

Lightning 



th m coti'Mikt 

Hffd 'thunder, whea co'usideiflid in' triiie iphunflw «na 

iSatur^; atid wtlW tffl th«^ ftlw>cHitfil circutnkiatu.'ei', tiiough 
tivay Striking* have remaid^ tlU uow the mmit 

ebScufre of the atiiibiQ)tiOnc phenoaieda; and as at the sajpie 
tiMe their prbdhetioa is evidently connects with all the 
GttnseS eeting in the atmasphere* that grtat laboratory of 
future on dur globe* beginning from -he very formnlion of 
clouds, this obscurity is spread Over all the terrestrial pht uo^ 
mena. Pt is certain* by what 1 have %bove explained* that 
an^fnaAiaDt before a ffash of Rghtnin^ strikes our e>es* no 
accumu'latiou of electric fttHd could have existed in clouds 
leaning against wet grounds: the sudden manifestulion of 
this enormous quantity of electroJhtid, not existing before cotrne- 
as such, must therefore be the consequence of »-Ome chemical <iuenceof9oroe 
operation, depending on some new catisp* which cither 
disengages' it from some comltihatioth or generates it by 
some composition; and being thus instantly set frt'e* it 
rufhes in a torrent* befote it can be diffused iu the cloud 
and through tins ip the grptia^* Beside this (.immediate 
consequence of the ceilain fhct, that the quantity of electric 
fiuid thus emitted did not* the instant before* exist as dts* 
eiigaged in the doud, various'other phcfnomena* attending 
this effect* prove the existence of some gteat successive 
chemical processes, manifested principally by the successive 
iktonations forming what is called the rd//mgof thunder: 
these lire undoubtedly produced by concomitant deiompod- 
tions and recomposiiiom of still unknown atmospheric fluids, 

Some producing the decomposition of the'afr itself* others 
proceeding from this first opeimtion, as shall be explained 


hereafter. 

This is one of the greatest objects, that conid be offered to Necessity of 

the attention of natural philosophers: for it must strike investi^imf 

them, that no system on the nature of air and water can ph^no^aiu 

have any solidity, if it happens to be in opposition to these 

grand eflects produced, under oiir inspection, in the great' 

laboratory of nature: and thongh our observation has noti^ 

yet extended to all the atinusphcric phenomena necessary to 

be embraced for the discovery of their specific causes* yet 

it is sufficiently advancid to indh-ute* according to general . 

- - , , - Atmospheric 

lipown laws, these decompositions and recompositions of air not a mU 

K atmospheric 
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atmospheric air, as being a fluid sui generis, and not a mifx- 
turt* of two aeriform Jluids difliering in their nature, as haa 
been concluded from specious phenomena produced in our 
experiments; but these phenomena 1 have explained in my 
works, without supposing such a mixture, in itself contrary 
to a number of atrnoapheric pbenorneno. This 1 shall here 
successively explain, though not with so many particulars 
as are contained in iny works. 

Rain will be my first object; and indeed it ought to be so 
in every general system of chemistry, since no phenomenon, 
either spontaneous or artificially produced, is move connected 
with the inanifestHtion of water in the modifications of 
expansiblefluids ; and none certainly is attended with greater 
conscqneuces on our globe. With a view of supporting the 
new hypothesis of a certain composition of tenter, from which 
and its associate hypothesis of two distinct and defined 
aeriform fluids in the atmosphere, rain, so common a phe¬ 
nomenon, cannot be explained, the ancient and already 
Evaporation exploded h) pothesis of Mr^'Le Roy, of evaporation being a 
awlui^n^of**' dissolution of xeater by air, has been revived. This hypo- 
vrat«r in air : thesis, the only apparent resourceof the modern theory of che¬ 
mistry, was plausible at the time of its first publication, about 
6o years ago, when meteorological oWrvations were very 
little advanced; because it is certain, that evaporafion restores, 
upon the whole, to the atmosphere, the same quantity of water 
as falls from it in rain, dew, and other aqueous meteors: 
but from a number of well determined phenomena, dis¬ 
covered by the progress of observation, this compensation is 
not immediate; that water, which ascends in the atmosphere 
%ut the water evaporation, passes through an intermediate state; under- 
is changed into going a chemical trmnsmutatioix, which makes it disappear 
to all oyr tests, sometimes for many months, it being then 
transforraed into ah aeriform^uid; and it most be by some 
inverse operation, that, all at once, clouds, rain, and the 
other concomitant phenomena are produced. 1 shall show 
hereafter how unfounded, as'well as useless, is an hypothesis 
imagined for evading the consequences of these phenomena, 
which 1 have opposed to the new theory of chemistry; but 
first, I must proceed farther in the account of the phea 
•Homeua themselves. . 


The 
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The above consequences may be deduced from the most Meteors best 
common atmospheric phenomena, even when only viewed 
from the plain, provided they are observed in all their cpn- 
sequences; but it is on high mountains, the very region *of 
meteors, that, from other circumstances not perceptible in 
lower situations, the observer is induced to wish for more 
knowledge in the astonishing operations performed in this 
laboratory. Such has been the case with Mr. de Saussure 
and myself, on account of our frequeftt visits to the moun¬ 
tains of our native country, for the geological pursuits in 
which we were engaged at the same time. The surprising 
phenomena concerning mo»ture, whicli we observed in these 
high regions of the air, led us separately to the pursuit and 
construction of our respecMve hygrometers ; in order to ilygrometen. 
understand, by experiments and observations with this in¬ 
strument, in what really consistsmoi«fnre iq the atmosphere; 
and to follow certain of its modifications, as its sudden in¬ 
crease and dinninution without perceptible causei; a know¬ 
ledge which, if not leading to immediate discoveries on the 
other atmospheric operations, might at least clear the way 
to these discoveries by dispelling and preventing errours. 

When our experiments and observations were first pub- Observations 
lished, they attracted much the uttention of natural philo- sup, 

gophers; but by degrees they have been forgotten, from the posed compo* 
increasing prevalence of the hypothesis of a composition ©f *‘^*®“®^'*^*^*^* 
water, to which they were opposed, in consequence of their 
connexion with the most common meteorological pheno¬ 
mena ; an opposition explained even before this hypothesis 
was so much relied upon as to efiect a change in the whole 
nomenclature and language of chemistry. 

This inattention, for a time, to real and important disco¬ 
veries, an effect occasioned by prevailing prejudices, is ob¬ 
served under various forms in the History of Sciences; but 
there it is seen also, that an obstacle of this nature could 
^not be perpetual, and it may be expected, that it will not 
be so in this case; therefore I shall here assemble some un¬ 
controverted results of observation and experience, fer the 
consideration of natural philosophers^ 

Article I. Evaporation, the original source of atmospheric Theory of eva- 
yhemmenat is not g dissolution of water by air, as is now so 

commonly 
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commonly wMime^ ? 4 # b«i «o .bare \U 
product of evaporatm io a^ 

of stem by dpwn to the mp^^tiou of lu 

vrJhter, is constantly end uniWy an es^ansible Jluid* 
composed pf wetter and /re. namply the imtom vapour. 
This fluid, in whatever temperature it is produced, acts hy 
pressure, in the same manner as the aer^prm fluids, and i|t 
particular on the manometer, from the instant of its produc¬ 
tion, as long as it subsists; and the quantity of its prodoc- 

lion, attended with a propprlionai pressure, is the same m 

vacua as in oi% at its different correspondent to eaph 

degree of tewperafurc; a direct proof that air ”®y"® 
smallest share in evaporation. lastly, as long as t, is flui 
subsists without any change in its nature, it never ^ases to 
act upon the hygrometer, and iti quantity is exactly mea¬ 
sured by this instrument, with the addition of the 
xneter. I have proved these assertions by the union of Mr. 
de Saus^ure’i experiments^pnd mine, in some papers pu - 
hshed in the Phil. Trans, of 1793. U U evident, that, if 
these he real/oc/J. the resource of the new theory of rhe, 
mistry for explMning row is overturned (as will be seen here¬ 
after), and with the theory itself? what then is thcrenson 
that those, who stall ipaintain it, remain silent on there facts 
On this however rests (and will continue to rest till the conr 
trai V be proved by direct experiments) the whole of meteo- 


‘J’lie maxi-* 
nmm ot aaue- 
ous vapour at 
every tempera* 
ii 1 hxed 
^uentiiy* 


rolo®'V. ' ^ 

Jrt. H. 3olh Mr. de Saussure and myself have deter? 
wined, by direct experiments related in our respective works, 
as 1 shall more particularly express hereafter, the quantities. 
of edaporaied vsater contained in one cubic foot of oir coFv 
respondent to every degree of our hygrometers, at every /em, 
pef ature: and tve have proved, that the fnaximum ot this 
^cr. a quantity fixpd for every temperature, cannot be .ex? 
ceeded, either by the increase of waler in the sapie «pac€, 
or by the diminution of heat with the same quantity of th^, 
water, without some of the vapm/t being 

P«4ed. and water making its appearance by preetpitutm •* 
and by mv experiments it is moreover demonstrated, fhat 
no h ngth of time, after the produrtion of xWi^ fluid, can pre¬ 
vent either its eflect on the hygrometer, or its remaining 
''' ' Bubmitteci 



<•» sixeTtic coujsnr. * 

Submitted in thci t»ikie maancr to th« ioftfNt&co of tempera- 

tKTP. 




Art, ni* The aqueous vtqxmr, i. e. the immediate product Aquwus va. 
of evaporation, is thence never conc«iled in the atmps^ JewptibieYy 
phere; and its quantity^ in any part of the iatterj can always the hygro- 
be determined by the observation of the hygrometer and the 
thermometer. This Jltfid, produced by the evaporation that 
never ceases on the surface of the water and of the land, Ascends, 
being of a specific gravity less than t^pt of atr, constantly 
ascends in the atmosphere, passing through its lower regions, 
where we do not find that it remains; it ought therefore to 
accumulate in the higher parts. NOw, as we ascend on 
mountains, the hygrometer indicates less and less evaporated 
water in the transparent atr. * 1 shall soon answer the hy* 
pothesis, already mentioned as having been imagined for 
setting aside the conclusion which 1 have deduced from this 


pheuemenon, namely, a transu:iutatton of the aqueous vapour by conversion 
into atmospheric air I a conclotiou however wh\ch will 
found the ultimate result of thisllenes of facts. 


Art, lY. Another phenomenon, which Mr. de Sanssure 
and myself have observed, proves, that dryness is still greater 
in the region of the atmosphere above the highest moun¬ 
tains, where it was natural to suppose, aiid I supposed it at 
first, that the aqueous vapour was accumulating. On plains 
and small hills, moisture is increasing in the air after sun* 
set; and before we possessed onr hygrometers, we had reason 
to suppose, that it was the same upon high mountains, for 
there also the grass becomes wet. This being the first com¬ 
mon symptom of moisture observed after sunset, and even 
before, was one of the arguments in favour of the idea, that 
* deto proceeds from the ground; hut the hygrometer, that Dew 
neglected inftrument, has shown it to be a phenomenon be¬ 
longing to the physiology of plants, and not to meteorology, belongs to the 
On high mountains, while the grass on the ground becomes 
,wet, the hygrometer being suspended at some height above 
the ground, in some insulated spot where the air is free, Ajr on moun. 
shows an increase of dryness, which continues during^he 
night. 1 have determined the cause of this phenomenon by 
immediate observations; it proceeds from the condensation 
gf th(; colnipps of air, while the heat diminishes in ^em; 

whence 
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vheoce resuht, Uiat the part of that air, which, during the 
day, rented on the summits of mouDtalnt, descending lower, 
is followed by the air which was higher befpre; and this, 
a^long as the condensation continues in the lower parts, 
descending from higher regions, and thus passing pver the 
Summits in its way downwards, is found, in an increasing 
degree, drier than that which rested on them in the day, 
^rf. V. Among the ntuipspheric pbenotneua, that of deWf 
commonly con£>icierei^ a§ very simple, has been long, and is 
still now', an object of controversy among natural philoso¬ 
phers,•who have npt attended to the latest experiments and 
observations. The tirst and most plausible explanation 
was, that the dew descended from the air, by the condet^sq;: 
tion of the evaporated water spread io it» when heat dirnw 
pishes; but some experimental philosopher, finding that 
this cause was not sufiiiient to explain all the circum^tanceq 
of dew, conceived the idea, which 1 have above mentioned, 
that it ascends from the ground, because this letains longer 
the Aeo/of the day, than Jtie air above it; which circum¬ 
stance was considered as increasing etiaporaf/oa : both parties 
alleging in support of their opinion certain facts, which, 
though not denied, were not decisive. During the ino&t 
active time of this controversy, about 60 years ago, 1 made 
with my brother various kind- of experiments and observa¬ 
tions, which, by turps, favoured one or the other of these 
hypotheses, but neither of them decisively; and the qiies^ 
tion would have remained for ever in suspense, had not Ay- 
grology and hygrometry been pursued with the degree of 
attention and labour, that Mr. de Saussure and uiysell have 
bestowed upon them; from which the phepoiuenbn of dew 
has appeared under a new and quite different aspect, which 
excludes both the above causes h!} fundamental in it, and 
•hows why neither of them could explain iU most j?6seiitial 
circumstances. 

Art* VI. With respect to the experimental part, wc have 
both determined, by direct and unconcerted experiments, 
the^eff’ects produced on our respective hygrometers, placed 
in a mass of air, wherein, the quantity of evaporated water 
remaining the same, there was no change but in the degree 
-pf heat. We have made the same kind of experiments or^ 

difierenf 
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iltiFerent tjuantities ,of evaporated tcater m the samfe itpeteef 
«nd coittbiuing them, we have formed tables expressing tb® • 
different effects of heat on moisture^ correspondent to diffe* 
rent quantities of evaporated water in the same space, agd 
to the changes of heat in each of these quantities; from 
which tables, after having observed the* hygrometer and the 
thermometer iu any }>a*t of the atmospiiere, tlie quantity of 
evaporated water contained in one cubic foot of that «tr is 
determined. Thc^se entirely distinct experiments have proved 
the constancy of the laws prevailing hi these effects, by the 
astonishing agreement of our tables, though determined by 
very different instruments and processes; an agreement 
which 1 have shown in the already raentioited papers to the 
Royal Society. 

Art. VII. This determination of the effect produced on 
moisture, i. e. on the indications of the hygrometer, by the 
changes of heat, in a mass of air wherein the quantity of 
evaporated water remained the same, was most essential in 
meteorology ; and in particular iKwas indispensable fur the 
decision of the question, whether the production of deio 
vere principally owing to the cooling of the atmo.spheie; 
which appeared the most natural explanation, hnt on which 
however there were sufficient reusous of doubt to produce 
the obscurity which remained on this phenomenon; because 
toothing could he cither deti rmined or proved, concerning* 
the real effect of the diininntion oi' heat on evaporated water, 
without such experiments as above dcficed; and I come 
now to their immediate application to the phenomenon of 
dew', in consequence of some observations i^liicli were also 
separately'made by Mr. de Saussure and rnys^ff Towards 


.sunset and in the beginning of the night, moisture increases Aqueous va. 

ill the air much more rapidly ; and after sunrise and in the '.'’/l*enlr 
.. . j 1 ■ , I diniinislips 111 

' iirst part ot the day, arynes'5 increases also much more ra« the morning " 

pidly^iii both cases, comparatively with the correspondent 

changes of heat —, than would be the case, did the saqn® 

Quantity of evaporated water remain in ihe air. This is a 

I very succinct account of our experiments and observations 

.f concerning this object, the particuiarsof which may be seen 

i is on*, respective works; but it is sufficiently distinct lo al- 


Iqw me here to conclude, that tlius has been pointed out 


one 
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one of the qaertlMs and objects of inTestigation^ 

. cooceming tfrre5frM/|»^jf!«ie#, namely hat is the cause i>f 
the disappearance in the atmosjithere of the greatest part of 
the oqueoHS aapour which it before contained, when the sun 
ascends on the horizon; and of the jncrea^e of its quantity, 
when the sun is setting; while the veiy reverse should have 
been expected from all the hitherto known causes ? {us I 
shall show hereafter). To thj^ investigation 1 shall now pro^ 
ceed as far as known»phenomeDa will lead me. 

Chants in the Art, Vlll. 1 shall first mention a very important course 

observations of Mr. de Saussure concerning the changes 
sphere ob. in the electric state of the atmosphere. He had erected a 
conductar, in a favourable situation, on the brow of a 
hill in Geneva. The lower part of this conductor was con¬ 
nected with an insulated pair of pith baits, the divergences 
of which indicated the differences between the electric state 
of the upper air, and that in which the halts stood ; he ob¬ 
served daring many years the diurnal variations of this diff 
Jerence; and the main rcCult of these observations is the 
fcdlowing. In common weather, i, e. when no particular 
cause disturbs the course of the usual operations going on 
in the atmosphere during each period of 24 hours, the quan¬ 
tity of electric ftnid increases in it from sunrise till some 
time in the afternoon ; as is seen by the increase of a po$i» 
(ive divergence of the btdts» The new electric ffuid, the for¬ 
mation of which is thus indicated, accumulates in the air. 


because it is transmitted but slowly to its lower part near 
the ground. But afterward, when the hygrometer shows a 
beginning of uicrease of moisture in the atmosphere, the 
divergence of the balls begins to decrease; and when at last 
dcto is forming; the circfrie cgut/i&rtum is soon established 
between its upper and lower parts, the whole of the electric 
The (Hmiao. Jiuid formed in the day passing then into the ground. Now, 

of electric jg during the first of these periods, that dryness increases 
Jtaid in the au . , » , , , , , l , 

moiipherecon.m the atmosphere much more than would happen by the^ 

nected with sarne increase of heatf did only the same quantity of aqueous - 
tae decrease of . * 

aqueous vapour subsist in it as before sunrue; while on the contrary 

its quantity ought to increase by a greater evaporation being 

produced on the ground, which dries when heated by the 

sun. Hence it appears, that theie is son^ connexion bei>‘ 

^ tWfW 

I 
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the tlRicreaee of the qiM»tity of electric fiiAd emdi th« 
dimrautton of that of aqueous, vaptmt ia the atmospberep 
during this period. 

ArL IX. This points out, in the first place, a formation 
of electric fiuid in the atmosphere, while the stm’s rays per¬ 
vade it. Lii^ht, the increase of which in the atmosphere ia 
here the immediate cause, is certainly one of tUp component 
parts of the electric jiuid ; the(|^ore, this fuid must be com* 
posed inaome operation of nature on oiir globe. Now it is 
here already probable, that the som's rays, in pervading the 
Otmosphere, encounter in it the substances with which they 
compose the new quantity of electric fluid then manifefied : 
and that, in general, they enter there into various combina¬ 
tions, is proved by their intensity being sensibly greater on 
the top of high mountains than in the lower parts of the at¬ 
mosphere, as has been shown from experiments by Mr. de 
Saussure; which difference must proceed from their quan¬ 
tity being diminished in pervading the air. i 

Art, X. Some other experiment of Mr. de Saussure lead 
besides directly to this system concerning compositions and 
decowpos^tons of electric fumi, as producing phenomena, 
the causes of which were ^unknown or mistaken. For in¬ 
stance, it has been found by experience, that, when water is 
poured upon an insulated plate of hot iron connected with 
an electroscope, this plate becomes negative: whence it had 
been concluded, that, when water is converted into vapour, 
it acquires a greater capacity for electric fluid; and thus 
deprives of a certain quantity of this Jluid the body oii 
which it evaporates. But Mr. de Saussure, Ih'^ing repeated 
the same process upon different heated bodies, found, that 
'some, ill particular silver, became porifice; whence he con¬ 
cluded very naturally, that during the evaporation of water 
oil hot iron some electric fluid was decomposed, and some oif 
the contrary composed when the same operation took place 

silver. He has also surmised, what I have since found 
-by direct experiments related in my work Idees sur la Mi- 
' teorologie, that in the discharge of the Leyden vial, and in 
pay experiments of the magic picture, the spark produces 
some diminution of tb^quantity of electric fluid on these 
i which cannot be but by decomposition. It will suc¬ 
cessively 
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cMBively be seen in’what manner these previews rerharlcs ori 
th*'<elet‘trir flnidy and the experiments on the same subject 
contained in ruy former paner and the first parts of this, are 
connected with meteorology. 

Art, XI. ! have said, that, as we ascend mountains, the 
hygrometer., successively I'alling, indicates less and less eva¬ 
porated ttaUlhr in the air. We thus however attain the re¬ 
gion, in which clouds and ri|||^ are formed: and there it is, 
that the Icssona of rature itself rway guard us against the 
arbitrary dictates of iuiagiiiation: I shall therefore relate 
what 1 have observed. At times when the atmosphere is so 
dear, tba distant objects are seen very distinctly, and that 
the hygrometer, according to the tables that Mr. de Saus- 
sure and 1 have made from direct and separate experiments, 
does not indicate above two or three grains in each cubic 
foot of that air—small clouds may be seen forming in all 
parts of the vciy stratum of the atmosphere in which we 
stand, witlt very little or no teind. Sometimes, without any 
change in the temperatupl^ or moisture of the intermediate 
parts, these embryoes of clouds dissipate: but at other times 
they rapidly increase, unite together in the wholfe stratum 
in sight, and announce to the observer, that soon he will be 
enveloped by chads. However, till the clouds, either moving 
towards tiim, or forming around him, occupy the very spot 
in winch stand the hygrometer and the thermometer, be ob¬ 
serves no sensible change in them: but the instant that a 
elond envelopes him, the hygrometer arrives at its point of 
extreme moisture, and all the bodies are wet. 

Art. XI1. 'l^ese preliminaries of rain often remain along 
time, with only some variations, and at last dissipate with¬ 
out cfi’ect; and as soon as the clouds disappear in one spot, 
the hygrometer iudicutes the same dryness, as if no eloud 
had been there. But at last; though without any percep¬ 
tible difiercnce in the prelinuiiaries, because some other tesi 
of the state of the air, beside those we possess, is wanting 
the clouds increase in extent and thickness, above apd below 
the plftf’c (-1 observation, and rain is produced in more op 
less abundance. If rain be lasting, and at the same time 
in a great extent of country, it may bafipen either in a calm 
air, or during some regular v;ind. But when rain is partial 
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and in ihowers, sudden, and sometimes violent irtndi ec« 
company tliese» urivinK from the ejepORxioa of the air, hv its 
* decomposition into ai^neous tapouft in some place, while fi 
Mcunm is prodpced iu other parts, by the resointion of that 
vapour into rain. Hence it is, that the direction of these i 
winds is rapidly changing, and that they cease with the re¬ 
turn of the transparency of the air. Lastly, in a .rfrattim 
of air, which perhaps only half^n hour before was caim and Storms. 
transparent, in whirh the hygrometer did ‘’ot indicate nny 
increase in the small quantity of evaporated water, nwd with* 
out any indication of increase of the quantity of electric 
jluid, some chads, rapidly forir.injf, produce lightning, 
thunder, hail, torrents of rain, and such violent winds, a» 
tear up trees and overturn cottages on inouutaihs. 

We may bt for ever ignorant of the causes ol’ these won¬ 
derful phenomena, but those who are aware that tiction, in 
the operations of nature, may lead to great errours, will pre¬ 
fer Ignorance to a false science. As lor me, froii| my first 
observations of these operations < 5 ^ unconstrained nature, 
and With the addition of a remark of Mr. deSaussure which 
I shall mention, f changed very essentially my former ideas 
on the atmospheric phenominta, as J have explained in my 
works, and >hall repeat hereafter. 

Xill. In order to evade the general consequence, Fourcroy’shy- 

which, in mv works, I have deduced from these facts, 

, , ^ ‘ . 11.1 , ao' solution ol 

namely, that ram uiiil the othc: roiicomitunt phenomena are in air. ' 

produced by diiferent kinds of decompositions ot the atmos* 

phericair; which consequence is certainly the subversion 

of the new theory of cheinistry; Mr. Fourcro} invented the 

hypothesis of dry solution of water by aili';^supposing, 

that this water could no longer afl'ect the hygrometer, which 


in consequence be discarded from the rank of a meteorolo¬ 
gical instrument ; apd having obtained the assent ol many 
' chemists, who have not applied to meteorology any more 
ihuu himself, this instrument, so much wished for before by 
'^^tural philosophers, is now hardly mentioned. 
f But this hypothesis, grafted on that of Le Roy, is in the 
^.first place absolutely no fact having been ad- 

j duced in bringing it forward in chemistry against the posi* 
/ live facts contained in Mr. de Saussure's works and mine: 

and 
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Mid it i» DO {TVftiU Mr< Fourcroy hiasseSI^ 

•nd ali those dbo have adopted it, have beea obliged to 
aoppose, that thia pretended solutUm of the footer reinaina 
dependent on the ttmpefaiure ; which tb^ are oWig^ to 
do, otherwise it would be nothing more than my systeiir, 
with the appearance of refuting it. For, if the enormous 
nuantity of watery which sometimes falls in raht from a very 
. * limited stratum of air, be not submitted to precipitation by 
the diminution of it must have been changed into a 
permanent or aeriform fuid; and in the atmosphere no sen« 
sihle quanti^ of any^atd of this kind exists, but the atmo-‘ 
spheric air* Besides, since for this reason it is supposed in 
that hypothesis, that the evaporated water remains de-> 
pendant on temperature^ very little knowledge in hygrology 
is required to conclude, that it cannot cease to afi’eCt the 
hygrometer in proportion to its quantity, as is evident from 
Mr. de Saussure*s experiments and mine. Lastly, with 
respect to that Jiuid the decomposition of which produces 
rahif its nature is clearly^ determined by the following cir- 


Storms do not 
alter the nature 
of the air to 
any chemical 
test. 


Pcception 
from observa¬ 
tions on plain.'^ 


cumstance: when we remain in u stratum of air till the end 
of the operations by which a deluge of rain, even with iighi^ 
mng and thundery has been produced, the residnumy accord¬ 
ing to all tests, is the same air as before. Such are the 
objections which 1 hare made to Mr. Fourcroy himself, and 
which he has not answered, or any chemist for him. 

ArU XIV. These formations and modifications of cloudsy 
when viewed only overhead from the plain, have naturally 
inspired the idea, that by some cause the liberation and 
oondensatioq^of evaporated water now and then Uike -place 
in a great dxtent of the upper region of the atmosphere, 


which tt'o/cr descends and accumulates in the stratum of a«‘ 
where clouds form and produce rain* But tliis idea pto» 
teeds from a want of previous knowledge in hygrology, and 
of observations on high mountains: for in the first place, 
whencever, and from whatever cause that quantity of. wafer 
may be supposed to proceed before any precipitation ca^ 
take place, even in the first state of vesicular vapour whicK^ 
constitutes clouds, it roust be preceded by extreme moisture^ 
in the RtilI* fre»5parc»t air, since it is only the excess of that 
itater, which U fiist precipitated in a htist; and when this 

prcc^tfafion 
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ceaien egtremt moisture sttU tubii^ in 
«ir; u Me. de SauMure rikI myself have fennd in mil out * 
hygroscopicRl experiments. Now, { have said above from 
\ observations on high mountaiosvthat air is there dry till the 
' moment before the formation of clouds^ and that as soon as 
the chuds are dissipated, the hydrometer indicates the same 
dryness as before. This evidently showsv that the produc- Clouds and 
tion ofetottcu and ram have their cause in the very stratum g, miiusitioBof 
of air where they are manifested; and jhis cause cannot be 
any other than a decomposition of the air itself. 

Lastly, in these very clouds^ which, beings themselves aTlmnderand 
conducting mass, lean besides apjainst mountains, it happens *‘S^^‘*“** 
sometimes that lightning and thunder are produced; and 
this, as I have said before, without any previous sign of an 
uncommon quantity of electric Jiuid in them. This also 
points out some operation taking place in these cloudst by 
some modification in the cause which commonly produces 
a simple roiVi. The electricJUtid, thus suddenly disengaged, 
must have been before in some cht^pical combination in the 
air itself, which prevented its manifestation, and is then 
destroyed. When we are above the doudSy we may see (a* 
it has happened to me) lightning darting upwards, as it is 
commonly !<een darting downwards when we are under the 
clouds; and even in this last case, we may judge that light* 
ning is darted upwards, when we see only a great sndden 
light ill clouds, without any flash, followed however by 
thunder. 

The above are leading facts in the mshie of atmospheric Th<s.e facta 
. ^ j. • evince the tx* 

phenomena, certainly indicating the existem^, in the at* istence of sub. 

iBospbere, of subtile fluids, beside those which Mve hitherto tile fluids in 

• been discovered. This is the general- object, which 1 am J,h*eTer°*' 

going to examine. 

I shall here begin by explaining one of the results of tny InTenlgation 
long labours in the pursuit of the mcasuremettt of heights by 
^he barometer, of which all the steps are described in my heights by iKs 
|vork Recherthes sur tes Modifleations de VAUvosphye, pub- 
jlished in 1772. My experiments and observations were first ‘ 

^ directed toward these two points. 1. To obtain, by a great 
number of observations at difierent measured heights, on 
nountuins and towers, a coeflicient expressive of height, to 

tl>« 
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Hhe (^“teri»med fma of th* densities of air correspondent to 
ti-'" , of pressure, in a given temperature of the 

cJr. A » <! '‘VaUon for the differences of actual tempera* / 
*nrf.K .odt fixed point. By dint of trials^ 1 arrived so / 
?ai iti these deteriuinations, that the method of measuring , 
the lieight of monntains by the hurotneter ha^ been found 
preferable to geometrical operations, on account of the im¬ 
possibility ol determining a law in the/errM/rifi/ refractioasi 
bes de the difhciilty {)f finding proper bases for the triangles. 
But though the meusurement of heights had been my first 
view III this undertaking, other uiodificatious of the atmos¬ 
phere became soon predominant in my pursuit, as 1 shall 
now explain. 

In order to ascertain the degree of exactness, which could 
be obtained in the determination of the two jiarts of the 
.> formula above defined, 1 had measured the heights of 14 
points above one another on Mount 5fl/cfe, near Geneva; 
the whole height, above the level of the base that I had 
chosen, .being above SOOid'feet; and at each of these deter¬ 
mined elevations 1 ha^ made a great number of observations 
of the barometer in different teniperatuies, both in the same 
days and in different seasons. 1 had taken ail possible pre¬ 
cautions to ascertain the height of each of these points, in 
verifying the trigonometrical operation by levelling the whole 
mountain in passing by these points, in order that the 
formula might be applicable to other places; but had thdl-e 
been some inaccuiuf y in that respect, it could not affect the 
coeffteients of thenwo /<ncs, as a}»p',ied to the same places; 
for if these fj^vs had been sufficient, the formula would 
have assigned to tliem the same height by every observation. 
Anomalies ap. Now, no coeficient to the differences of heights in the* 
atmo^pljenc " ass^ooiated with any equation for the differences of 

pheiioineim. the thermometer, could bring the formula to express the 
same differences of height between the same points: a proof, 
that the two condilkus, with which alone the formula cor^ 
responds, do not embrace all the causes of variation in th^ 
deudtfi .F oir. Hiiving however no other rfafa, 1 fixed ^ 
these two parts of the formula in the mannur the most cor- 
rei-pondent to the whole of my observations amounting to. 
wear dOO; so that the sums of anomalies in plus and minus 
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QOmpBrEtiveljr to the measared heights were equal; after 
which the eaxises of theie anomalies became the object of 
my researches. 

One of the principal means by which 1 bad consid'erably Expansion hj 
reduced the former great anomalies in this measurement, 
which had appeared unconquerable, had been by intro- count for 
ducing an equation for the differences of expansion of air 
produced' by heat in the atmosphere. Considering therefore 
this effect of heat, which, by its increase, diminishes tl>e 
pressure of columns of air of a determined height, under 
the same pressure of superincumbent air, as indicated by 
the height of the barometer at tlie upper station ; and con- . 
necting this circumstance with the idea, that the cause of 
heat is an expansible fluid, namely free fire, which occupies 
in air a space without any sensible addition to its mass ; 1 
concluded, that some other fluid, for which we had not yet 
a test, as we haVe by the thermometer for the former, might 
be the cause of the above remaining anomalies. 

This general conclusion broughriuto my mind the aqueous xiie prewnce 
bflponr, of which 1 knew that the was much 

less than that of atr; and supposing at that time, as is 
fommoiily thought, that its accuqPnialion in the atmo¬ 
sphere was the cause conceived that the difl'ereoce 

of its quantity in different times must be very great, and 
that this might Ue the cause, or at least one of the causes of 
the anomalies I had in view. • 

The same consideration led me also toa system concerning and ihrstste uf 

the remarkable, though not constant, corrb^inondence of the nxetet. 
variations in the sedentary barometer witli and fine 
weather; as the same fluid, the abundance of which in the 
atmosphere diminishes its pressure i/pou the barometer, y.’&% 
supposed to produce rain. Having published this system in 
the above meniioned work, it obtained much approbation 
among natural philosophers, because no satisfactory cxpla*- 
nation had been yet given of the above connexion of phe¬ 
nomena ; however I did not intend to give it a full assent, 
till I had succeeded in theconsttuction of a true hygrometer; 
judging already, that, without such an instrument, nothing 
could be determined wHh any certainty, concerning the 
modifications of evaporated water in the atmosphere. This 

VoL. XXYII.—pKC. 1810. S judgment 
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judgment was soon confirmed ; for Mr. de Saussure, wh# 
had made a quicker progress than myself in hygrometrical 
experiments, discovered the fallacy of the above plausible 
syetetn, which at first he had adopted with applause : he 
demonstrated by direct processes, that, thuugb the nqueovs 
vapour is specifically lii^fUev than air, the diflerenee between 
its greatest and smallest quantity in the atmosphere at any 
time is so little, tl.at it can explain but a very inconsiderable 
part of the varialiotys of the barometer. 1 had not yet 
carried my own experiments so far, but 1 did not doubt the 
iituin result of his, as they bore all the characters of a true 
mqiiiry, ami 1 abandoned my system, as applied to the 
nqaeot's vapour. 

Ilut the o-eiioral conclusion that I had detluced from the 
great reduction of anomaiics in tiu; measvireinent of heights 
by the barometer, which was principally owing to the intro- 
dnetion of an equation for the dilferences of the (|uantity of 
pee fire in the air, still remained; namely, that some ex¬ 
pansible fiuids as impondf^ahle as the Ibnner, hitherto un¬ 
know n to us, might als^><'account lor that vemaikable corret- 
(lundence between tl^fe changes of the icrather, and the 
1 aviations oi thv barometer. For, tlu-'■•linewhich, 
from their 'abundance'at certain liir..s, lessen tlic pressure 
of the atmospheric columns certain extent of country, 
bv dilating llic air and repelling it to other qiarts, may also 
prepare its dccompositi^m, for the prucliu-tion of ruin, either 
.done, or accompanied with other meteors', and at other 
times tiiey may bc^r ilssipatcd without producing any of tliesc 
Cifi'cls, occasio'^ng only the fall of the barometer. 

The abovit' series of facts and their immediate conse¬ 
quences present the greatest assemblage of operations of 
physical causes on mir globe; and a general consequence 
eertsiinij rt suits from them, namely, that all these opera- 
li-ins are so intimately connected with the nature of aeriform 
i'.'did,, of tcaUt, light, fire, and electric fluid, that we ean-^ 
not debiiir.nr any tbliig with the smallest degree of cer- 
taiiit', on tlie nature of any of these substances, without 
euibiin'dig the wliole. When therefore we discover some 
new I'iinionimon ot any of theseat what distance 
S'M'ver t!i> pltenoiiu'iioii may be iVom connecting itself with 

the 
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the operations which we observe in the atmosphere* it is not 
to be neglected; for we cannot arrive at any distant object, • 
but by successive steps. 

^ This is the consideration, that has induced me to fix my Hence attend- 
attention on the electric phenomena manifested by the in- 
strument, which I have described under the name of aeria/ electroscope. 
electroscope’: as from the above atmospheric phenomena 
concerning lightning and thunder^ which cannot leave any 
doul)t, that they are produced by a centuin decomposition of 
the atmospheric air ; and from the correspondent circum¬ 
stance of a formation of new electric jluid in the atmosphere, 
during tJie period of the day, when, the greatest part of the 
Qfpueous vapour vanishing in it, there remains scarcely any 
ponderable fluid but atmospheric air; it is manifest, that the 
electric Jinid is one of the substances most intimately con¬ 
cerned in the chemical piocesses, which take place in the 
atmosphere, and on the nature of which it is the most im* 
portanttuac(]uire mure knowledge. 

be seen in the loblcs ot\a\' observat'ions of this Its moT«Mncrit 9 
new instrument, that the changes iuihe frequency of the 
strih'ings of tlie little pendulum havevno determined con- moisiuie. 
nexioii with those orVtther heal or moimurc in the room ; for 
though//em commonly uWjj^aes in thJeouvseofeach day, a# 
the s une time as theyr6’y«e»try*bif the sirikingSf nevertheless 
the former is not the cause of thcNatlel; since with the same 
degrees of heat thc^ frequency of \he|rriA'inj^jr is very diffe¬ 
rent on diti'ereiit days. With respect m^hecorresponcleiiee 
of this pheiioineiioii with the variations "c^’^the baromitert 
my observations have been too short for decii%iganv thing 
on this object, tlmugh [ felt much inlerestea in it; aid 

'besides, the barometer had but small variations during tins 
short time, being alwiiyt, rather high. Therefore, this is a 
course of corresjiondent obsenatiuns which remains to be 
followed. 

The observations contained In the Ia.,t table create a new Vaorvtinr.c iu 
interest in this pursuit, ns they may become a mean of dis- el^cf-idty 
covering the changes in the comparative electric stolen of the 
ground and the air near it. The little/jcnrfM/ttw, by its 
silver wire, being placed in connection with tiie zinc side in 
these ex peri meats, was therefore/jowficc; and iu tiiis case 
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(as trell as when it is connected with the cojDjper side) it 
' must rise more rapidly towards the ball 18, in proportion 
as the electric state of the latter differs more from its own. 
Wti know that in the fir^ case (that of my observations), 
when the ball 18 communicates with the copper extremity 
of the columns, it is negative, and thus difiers from the pen* . 
ihtlum as negative from positive ; the standard of which, 
according to the important determination of Sig. Volta, 
Sometimes the is the actual electric* state of the ambient air. Now, the 
ground con- observations contained in the above table show, that the 

iri'dty ihau the stfilAngs is not always the greatest, when 

air near it. the ball 18 is undoubtedly negative by communicating with 
the copper side of the co/nawtr ; it being often equal, and 
sometimes even greater, when the ball- communicates with 
the ground. This is a remarkable phenomenon, showing^ 
that sometimes the ground contains less electric Jluid thau 
the air near it, and it may in future lead to some important 
discovery concerning the operations going on at the surface 
of the ground depend!i^jii the atmosphere. ^ 

(mthbut ^ employ^ time and labour, to arrive at the 

)ust entered, entrance of this new . oud in the investigation of terrestrnd 
phenomena: the enirt^^e, £ say, for J. ud not even consider 
The instru- it as Completely ope'e. With.-m.»pect to the instrument 
*ji*pr«veZ *** itself, 1 may jitdge, jhat iMs susceptible of farther im¬ 
provements, both in t^ie ecru position of the column, and in 
the machinery added ^ ic: for in such a complication of 
new physical effects/aad mechanical dispositions of parts, 
it is npt to be exj:JCted,tbat every thing can be conceived by 
Rffliark*^ on Qj,e iiidividua*/' The very composition of the column miebt 

thf rolKiDn. , .# • 1 ’ ® 

be mijiroved with regard to the intensity of effect, by some 
other metaUic coating than that of cojiper on paper, which 
1 have employed on account only of its being ready pre¬ 
pared by using Dutch gilt paper. In some trials, I have 
found more effect in using paper covered with real gold, 
and with silver : and 1 have also found some advantage in 
doubling the Dutch gilt paper, by pasting a thin paper 
otcr its own paper. Many such trials may be made with a 
proper condenser, before whole columns are composed. Af 
for the arrangement of the machioery connected with the 
column, the iu^trament which 1 bare described having been 

tncceeaively 
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sliccessively augmented upon its original base, I luapect 

that U is too much crowded, and that thus its paits may 

have on each other an influence prejudicial to the eflPects, 

I which 1 have remarked in other cases. * 

1 have made many other remarks on this instrument, but 

my present purpose is more to engage other experimental 

philosophei^ in this pursuit, than to forward it myself; for 

with respect to these observations, 1 consider them as newly 

born. It will first require some time ft>r the understanding T**® 

,,,,,, • . onsof them* 

what may be called the language oi the instrument; i. e* its strument to be 

meaning as to the indication of the electric state of the studied. 
ambient azr, by its influence on the motions of the pen^ 
dulum. This study has been opened too late for me, 
though I was engaged in it by considerations resulting from 
long meteorological observations, which, as they are of the 
greatest importance to natural philosophy, must be the 
incitement to this pursuit. Wishing therefore, that such 
observations may become a more general object of atten* 
tion amoYig natural philosophersS4^^'^’<^ bere endeavoured 
to show, by an abstract view of th^ present results, what 
knowledge, in follo wing them, may le still obtained con- 
cerning'lTl?’atmospi^fic operations. «t is true, that obser¬ 
vations of this kind re^^ the neifehbourhood of moun-jjig], of 
tains (unless those who ascelld in fcallopus should 
proper meteorological instruniei\s, aJd apply themselves to be^examined. 
these observations). But in gencm loo real knowledge of 
fheMafvreof the atmosphere can be^^tained without, in 
^urne manner, ascending in it; and it less certain, 

that without thi$ knowledge, no chemical ihti'ry can possess 
any certainly. ' 

Systems are useful for promoting science, provided they S>steins usf* 
be founded on all the knowledge already acquired respecting 
their object; but even then, as long as they contain hypo^ 
theses, tliey must be only considered as leading to new 
researches on determined points. With this view, 1 shall 
here conclude by an abstract of a meteorological system 
which 1 have fully explained in my former works, and espe* 
eially in that under the title of Introduction d la Physique 
ferre^tre par les pluides expansibles. 


ful. 
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I. During the time that the sun's rays pervade the etnsrcN 
sphere, the aqnams vapour^ ascending in it by the e^pora* ' 
tion which cotitinualiy takes place on the surface of the / 
l^di'th, is transformed into atmospheric, air, by some combi-^ 
nation of this vapour with the electricJluid, which, during 
the same time, is formed in the atmosphere. A formation 
of electricjfttnd at that time is shown by Mr. de Saussure’s- 
observatiotis already mentioned ; but that the quantity thus 
inanii'ested is not tl!e whole, but that a great part of this 
nev/ flpid is employed in the above transformation, is proved, 
as will be seen hereafter, by the ptoduction oi' lightning and 
thundery which cannot have any other source. 

II. Thus, but by a particular operation, is formed that 

subtile Jinidy which J have called vector, possessing many of 
the properties of light, but with the charaeteristic ditfereiices 
which 1 have determined. I'hisiluid pervades instantly all 
bodies, is constantly present in the atmosphere, and has 
probably 4 great i^hare in its pjtenonicna ; but its only func*- 
lioii yet determined is.^^Moite with the electric matter com¬ 
posed at the same ti/le; and, being thus the cause of the 
expansibility of thef/et/ric Jiuidy it produces all the pheno¬ 
mena known under «ie name of elet /• ''c itiJiuenitTy as 1 have 
explaintd. |’ ^ 

Ilf. In clear weather d^f^ is produced at sunsety because 
that formation of ehctril Jiuid then ceasing in the atmo- 
spherCy the aqueous which continues to ascend in it, 

remains unchang^^ and its quantity increasing too much 
in the air coniui^atively to the decreasing heat, it precipi¬ 
tates in Yjsj^e particles of water: when heat decreases 
very rapidly in the air after sunset, the vapour is seen con¬ 
densed as a mist over meadows: and at lust in autumn it* 
produces fogs, 

IV. The return of atmospheric air Into aqueous I'ajiovr, 
whence result clouds, and afterward rain, is produced by 
some subtile fluid ascending from the base of theatinospbere, 
the aflinities of which with the ingredients whereby the aque¬ 
ous vapimr has been transformed into atmospheric air dc- 
I'oinpose the latter, 'I’lius, particles of aqueous vapour being 
substituted for particles of air in some stratum ol‘ the atmo¬ 
sphere, uiid becoming much too abuudunt to biib^ji^t in the 

same 
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MTRP space, they first predjntate in the vesicutce which form 
tfouas] and if the decomp05<7ion of the air contiuue^soaiP'' 
time in the same stralvnif these vesiculee collapse into drops, 
and form rain, * 


V. This is one of the causes of the variation of the 4aro- Vaiiatmn of 
vieter, not as a prognostic, bnt as a consequence. The abso- tlicburonteter, 
lute mass of the atmosphere is constantly changing by these 

inverse operations* When there is a long duration of _^w<* 
weather over u great extent of couiit^', the absolote quan¬ 
tity of air increases in the atmosphere, by tlie aqueous Cfl- 
pour which ascends in it continuing to be transformed into 
air during the day ; and the barometer ascends, even in parts 
at some distance where it rains; when on the contrary there 
prevails over a great extent of country a long continuance 
of decomposition of air into rain, the mass of the atmosphere 
decreases, and the barometer falls, even in adjacent coun¬ 
tries where there ie Jine weather. It is not ihejefore to be 
expected, that rain and fine weather should be positively 
connected with certain absolute of the barometer', 

its small motions, when it is more^r less high, have the 
/surest correspp^wtfince with the locallweather; the fall iudi- 
cating'^tTe*presenc^ '.= f that subtile JWiid, which tends to de¬ 
compose the air, and "ascent, tM cessation of this in¬ 
fluence. \ I 

VI, If, during tlie decompo«tKon If atmospheric air, tlie Rail/alone, 
jinid operaling this elfect so unit»,4ith the ingredients of 

the electric fluid, which had entere<l\ 4 iit^o the composition 
of that air, as to form a new compound iu^hich the electric 
fluid does not possess its characteristic proptirtics, rain only 
is produced, with little or no electric sympton^ ; and this is 
the most common rase, liut when, front the //atnre of the 


new fluids which come to be spread in that stratum of the 
atmosphere, the decomposition of almospbtric air is such 
as to permit electric fluid to be produced by the precise in¬ 
gredients (i. e. neither more nor less) necessary to its clm- 
racteristic properties, it darts suddenly into tlie air in light- Lighunng, 
niug: but this is only a first eflect, aiul not yet thunder, a Thandci, 
most astonishing phenomenon, consisting undoubtedly in 
snccessive detonations, such as the report of cannons fired in 
a rapid succession ; and the former detonations must have 

with 
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^ with the Utter thk anftlogy of cauee, that tbqr are exph4»>iv' 
' 'Oi^^SiHicvlax €Jtp9ns^j^uidt produced by that kiWd of 
sudden defconiposition of atmo^heric otVj as it happens by 
firing gunpowder and other processes. 

VII, A direct proof -of these sudden 'decomposites of 
some substances in such c/ptu/s» and simultaneous composi-e 
thus of other substances, is the production of kaii. This 
edect shows, that, in a certain combination of circumstances, 
such a quantity of frte^fire enters suddenly into some com-t 


biiM^ou, that thefttezir^ poifit is much surpassed in the 
up{>erpart of the clouds: hence the formation of grains of 
'lU/et. sket so oo/d, that in falling through the c/oads, their siae is 

increased in the form of ieicleSt by the watery vesiculas 
freezing upon them i of which lurmation the hail-stones bear 
all the characters, especially by having in the centre that 
opaque grain of sket^ 

Other phcno. Thu foregoing are the most conspicuous qf the operation^ 
We in the at-* at pertain times, in some strataof the atmosphere^ 

posphere. but not all those which ardattentive observer may perceive : 

they are here, as must ye the case in the iirst stops con¬ 
cerning all invisible processes producing visible eifects, ex¬ 
plained only bygcnerawHnalogies wit^/liown causes in our 
chemical processes ; aii| if weyet approach nearer 
to specific causes, it is l/fecausdwe are still very backward 
in the knowledge of thh stif He fluids, which, at different 
times, come to mix wity.cdr in the atmosphere. We cannot 
however doubt, thqt^ suchj^uidf is owing the multitude 
pf phenomena stiM^unexplained intelligibly, both in the 
atmosphere itself, and in its connexioni wjth vegetation and 
the animal economy, when we consider what progress has < 
been made in this knowledge, by only attending to the che¬ 
mical ajffimties of light and fire, and by a beginning of dis* 
covery on those of electric fluid, the existence of which on 
bodies would be unknown to us, were it not for the moHona 
produced in visible bodies, by the disturbance of its equi- 
liirium : this is one of its characteristic properties, and our 
test of the degrepp of its intensity in different cases; as the 
thermometer is for free fre, and for light, 

'Tests of the These fust steps in the knowledge of causes, which are 
state of theioaelvea mv|6t render experii^eutal philo- 

sophera 
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mote and more attentive to all the eircuniftance^ th^rdesin* 
tbatroajr lead to the discovery^ of new tests of the acjfsei^' 
state of the air, in consequence of other impalpable Jluide 
} mixed wi^ it; and also to the electric phenomena, tHht 
way appear in chemical processes, since the electric Jhdd is 
always present on the bodies which enter into chemical com** 
binations, as it is present on all bodies; in this diffused state, 
it produces no known chemical effect; but all the pheno* 
mena before pointed out nndoubtedlji^ prove, that its com* 
poskums and decempositions have the greatest influence its 
the terrestrial pheaomena* 

The general character of the system above extracted from Substances 
my works already published, by supposing a multitude ©f **‘^““^“°'*** 
still unknown substances, will undoubtedly encounter the 
disapprobation of those philosophers, who consider simpli¬ 
city as the characteristic of the opemtions of nature: but if 
this word has any sense, it must signify enough qnd nothing 
more; therefore, the first condition is enought and when, in 
certain phenomena, we find a deh'£«ncy of known agents, 
the chasm is not to be filled up by^rbitrary hypotheses, 
which^re nothing mtalogy is our ony sure guide in the 
investiga^n of hiddv;* causes^ us boi/g a thread offered to 
us by nature itself. I 

This is one of the precepts the lather of true phi)oso> Docttlm of 
phy, the immortal Bacon, wbo^aufiit us, in particular, 
not to dread the multitude of sd^ttinces, when they ure 
wanting for the production of pheuomeiy accurately defined. 

Among his remarks on this subject is the tpliowing, under 
the 98th head of his Silva Silvarum ; which renaark 1 have 
the more admired, the longer 1 have studied th^ phenomena 
of our globe. ** Cognitio humaua determinata hactenus 
** fuit speculatione k. visu ; ita ut, quicquid oculos fugeiet, « 

** sive propter tenuitatem corporis, aut partes exiles, aut 
subtilitatem motus, parum sit exploratum. Hsec tamen 
** naturam maxime regunt, illisque |A)sthabitis, vera aua- 
“ lysis institui nequit, aut iudica rinatunc processus. Spi- 
** ritus aut pneumatica (expansible fluids) qnae omnibus 
** taugibilibus iusunt, vix cognoscuntur . .. iSpiri/a« enim 
u nihil sunt preeter corporp naturaliat proportionaliter ra- 
refacla, tangibilibus corporura partis i(M:lu8a velut tegu< 

** mento,: 
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Occult causej, 


Jmpon(!oraWe 

•ub&taaccs. 


sfil* to be ili>* 
covered, 


mrnto: ncque tninus inter sc diflTerunt, qaaoi <lens6^r^ 
partes, omuibusque tan^ibilibus corporioas in- 
“ sunt plus tnitiusve, & plcnitnqiie iiunquam erssaut. Ah 
** liis, eorutnqiip motibos, prieciput* promlunt arefaetio, 
“ colliquatio, cotirociio, inuturatio, putrefactio, viviticatio, 
*“ & prtx;nptia mitnrie t'ffVcta 

. Not to udmit the existence of sucli substances, because 
they escape our sit*fit or touch, would be retumiui' buck to 
occutt properties, es^h^^ial qualities, wiiich, in the infancy 
of natural philosophy grutifii'd the imagination under the 
shape of causes. However, these conceptions were a be¬ 
ginning of knowledge, as under that lorin were galitercd a 
certain number of important pkenomeua, successively oli- 
served ; but of these the agents were still to be soiis^ht for. 
However it has been only at the. birth of pneumatic physics, 
and when its progress has occasioned the investigation of 
the chemical affinities of U^ht and fire, that many mysteries 
ill nature have been unfolded; and what a held of new re- 
searche.s has been opei^^n by the attention given to a third 
imponderable substancm, the electric Jluid ! Now, these very 
great steps teach us, flmt no progress, i^”’V.'"d Ij^uch me- 
tnoruhlc epochs, antl\oilowcd hy S(^nany impnitunt con- 
scquencOo, <‘dn be cvfected bejl'^y farther discoveries in 
tlic same cl.iss of suh'l'uueeji^soine of wliich niaj’ happen to 
inanifot llieinseivts llsyby characteristic eft'ecta, either 
known but iiiistakcii^f^c't unnoticed, and in these ca<!PS 
tlicv might in somt^jegree he submitted to analvsis, by the 
changcfrthcy oj^ate in certain phenomena, already known, 
but nut suffiyently determined. 


ITuiuan Knowledge h.ts hitherto been guided by viewing and behold* 
irg; so that whatever escapes ogrfyes, either from the SRiaHne.>s of the 
hodv the tf nuitv of its | articles, or the '•ubtility of its motions, is 
but htilc exploicd. By ihest* however i.atute is chiefly grveruedj and' 
It tlicy be iit>‘;tert(.d, a |ii-t analysts cannot be made, or the processes of 
iidlute tit cl<<.si d. Thee ^uislble fluids, that exist in all tangible sob* 
siaiu-i's, aie scared) known. These fluids are nothing but natural bo- 
df pioportionaliy rarefied, included in the parti of tan'.,ible substances 
as in .1 case : nor do th'y ilifTer Iims from each other, than the dense and 
tangible j aits, they inhere more or less in all tangible bodies, and foi the 
most ])ait aie never still. To these, and their motions, arc owing in 
particular larefactioii, dissolution, concoction, maturation, putrefaction, 
viTification, and the principal effects of nature,'’ C. 

U 
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i« not to be expected, that, by groping in a desultory ^ 
inaltoet among the objects of nature, any main road of inp>^^ know- 
vestigation can be opened for the discovery of xxawtlau^s ; 
as their effects are so much intermixed in perceptible phe¬ 
nomena, that we cannot ascend to them with certainty in a 
retrograde manner. Many more discoveries concerning them 
may be expected from researches carried on by connecteil 
steps along the roads already opened in the maze of impoti- 
dcrahle substances, the greatest agents in the phenomena of 
nature. 

The tnodiii cat ions of the mart's ra^r to produce heat, as agreeably t» 

followed by Mr, de Saussure and Ur. Herscliel, and J may hasat- 
•' . . ready beea 

say by myself; aa well as the tirat observations made by eflcctcd. 

l>r. Priestley on the chemical effects of light, have opened 
one of these roads, which requires to be pursued in all its 
ramifications. Much is to be done also concerning the na¬ 
ture of Jire, i. e. the cause of heat, or of that expansion of The causes of 
bodies of wliich the thermometer is the measure; a road 
whicli has been much obstructfc‘V by the obscure idea of 
caloric, introduced in the modern Xheory of chemistry, at 
the time when several experimcritali philotophers were en¬ 
gaged'fft researchg. concerning th*'nature, modincatioiis, 
and combinations of ihs^''xpansiblemru(l long known under 
the name of Jire. Much nub? reitltins to be done in the el^ctrifity, 
study of the electric Jluid, its ]^>dultion and decomposition 
throughout so many plieuome[:iA. ( Lastly, almost every 
thing remains to be done to acquire Home knowledge of a 
Jhiid, the existence of which is luanifesi. d, by some charac- and magnek- 
tcristic eflects, but which is itself totally unknown ; though 
it cannot be without some, and it may be a ^eat inffuence 
in terrestrial phetiomena: I mean the magnetic Jluid, on 
which I shall say here only a feev words. 

lieing now informed, that the motions of bodies occa- 
aioned by amber when it has undergone friction, of which n pccnil- 
the cause was unknown to the ancients, are the cft'ccts of a “ wiu'h* 
fluid, which has much greater functions in nature by its /*., 
compositions and decompositions; when we come to con¬ 
sider the analogous, though much more limited elfects pro¬ 
duced by steel bars which have nnd'^rgone proper frictions, 
we are led to conclude, not only that these particular motions 


are 
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«re also the effects of a particalar fimdt bot Hist its fv^: 
tioiis in natare are not con6ned to those of attracting Or 
repulsing iron according to circirastanceS} and producing 
in< o movable neetUa the property of keeping more or leas 
parallel to the meridian of the place^ with a determined 
end pointing towards the north; though the latter, by Ha 
use in navigation, is become of great importance. 

Its phenomena With respect to this astonishing phenomenon. Prof. Van 
^^Swin^cp Swinden of FranekenhiiB much advanced what Bacon caHs 
the History in every class of phenomena, by an indefatigablte 
perseverance in observing the variations of tlie magnetie 
needle compared with varions circumstances. This, fdr 
every phenomenon, is the first step toward the discovery of 
eawses; for the nature of those that may be devised most 
answer to all the modifications of the phenomena carefully 
observed, before confidence can be granted to any hypo* 
thesis. 

poTaifty In magneiismt the main point which must direct the 
br^iodivdf natural philosopher in ^’/ch oi a cause is the same which 

directs the navigator, amel}'the direction of the magnetic 
needles for this must; belong to a cause,, which in some 
manner tuiluences the**dio[e Earth. Tbiscohsfitff^ftion hag 
suggested to Prof. Pi'vost of ,^.;heva an idea, which, 
though not completed,’* dese/Tes notice. After all the dis¬ 
coveries already madi' in /meteorology and chemistry, it 
Lf|^t probd- cannot be doubted, has, in various ways, a great 

biy ccucenied formatiop^f many atmospheric JlnidSf and thus 

* *** probably of the ^gnetic : but there must be some cause 

of the formation of a greater quantity of it on the northern 
than the soifchern hemisphere of the Earth, since the 
magnetic needle has a tendency to turn that way. 1 shall 
not enter into particulars on Mr. Prevost’s hypothesis, and 
shall only mention its ground, in order to show, that this 
object may not be unattainable; it is the circumstance, that 
the sun remains about 8 days longeron the northern side of 
the ecliptic, than on the southern. 

Ejuisarc'ft With respect to phenomena which may indicate a forma- 
^snetome. ]VJr. de Sunssure has invented a very im¬ 

portant instrument, which he has called magnetometer ; 
sbowiii;^ raiiatioBs in the intensity of attraction of a magnet 
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fn^^ffbrant parts of the day, And also in didoront days and 
seasons, at the aerial ehctfoacope shows variations in th^ 
electric state of the air in the same circumstances. ‘These 
two kinds of variations, therefore, deserve to be followad, 
Comparatively with each other, and in their connexion with 
other atmospheric phenomena, as these observations may 
forward our knowledge respecting the magnetic Jiuid, which 
probably, as well as the electric fluid, by its composition, 
^compositions and combination with <«ther substances, hos 
an influence in terrestrial phenomena. 

The loadstone with respect to magnetism, and the tour- Both magne* 
tnaku to electricity, are bodies which produce these pheno- 
menu from their own nature; but there is a method in our ly inherent in 
power to produce them by other bodies, namely friction: 
i^is therefore very important, in either case, to discover in mothers by 
what manner friction acts to produce these effects. We 
have yet uo hold in this pursuit with respect to magnetic 
phenomena, but some light may be reflected upon them 
by a determination of the manner "■;) whieh friction produces 
^eetrie phenomena, I have studied this subject with much 
attention, and 1 propose to relate, ini another paper, some 
expminet4t.s ot this kind, leading the analysis of the 
eUctric machine, and demonstrating (the errour of the idea 
of two kmd{( of electricities,' t|vo fluids acting in the 
electric phenomena. 

Ashfeld, near Honiton, 

]st October, 1810. 


II. 

The results (f fame Experiments on the sonorous Properties 
of the Gasses, by Mr. F. Kerbt and Mr, Merrick, jiin„ 

«/ Cirencesler, 

To Mr. NICHOLSON. 

SIR. , 

Considering tiie facility uf procur.ng most of the £xperim<^nM 

gasses, it is, probably, in ( .iDt.eijuei.f f' of the difficulty of 
Employing them for the that so few experiments of the ga.'sca. 

hare 



A{>par»tus 

employed. 


^ .ON THB SONOAOUS PBOPEBTIES OP OAtSEg^ 

liave been made on their sonorons properties* Wo h'aV<* 
lately been occupied in making a few experiments o^ thia 
luliject, the results of which 1 send, in as concise a manner 
asi^possible, for insertion in your celebrated Journal, if you 
should think them of sufficient value. In some particulars 
they are very incomplete. We were prevented from deter* 
mining the intensity of the sound by surrounding noises, 
and variable winds; but we purpose repeating and ex¬ 
tending these experigients, at a more favourable opportu¬ 
nity. 

Our apparatus consists of a small pair of double bellows, 
fixed vertically in a wooden frame, having a brass screw 
underneath it, to fit into the plate of an excellent, single 
barrelled airpump. A thermometer is fixed against one 
arm of the wooden frame, and a small flute pipe of an 
organ (open at the end) against the other, A groove is 
made through this arm to convey the wind from the bellows 
to the pipe. See the dotted line PI. VII, fig. 1. The whole 
is covered by a glass receiver, 13 inches high, and 7 in dia¬ 
meter ; and the bellows are put in motion by turning 
backwards and forwarc s a wire, that passes througli a 
collar of leathers at t^e top of the receiver, :;iiached 

to another wire projej^tiiig from one end of a lever which 
has its other extremity, lasten^’J to the feeder of the bellows* 
Pig. 2. represents the pabte*ioard lining of the folds of the 
bellows. * 

Modvofmak- After 80 strokes piston, the pipe was inaudible: 

iii» ihetixperi* after 200 Strokes, the gas was transferred into the receiver 
inenta. ^ bladder In the usual way; and the bridge of the 

inonochord v^as moved till the sound of tlie wire was per-* 
ceived to be the octave below that of the pipe : then half 
the length of the vibrating part of the wire, in thousandths, 
of the whole length, was set down in the fifthsculnmn of 
the Ibliowiiig table. In the c.\ peri in cuts r, d, y>, r, 
(column 1) the gas was transferred in four nearly equal por¬ 
tions. The inonochord w^as previously tuned by a c tuning 
folk, to Earl Stanhope’s “ first bass c’’*. Professor Chladui’s 


* “ Pruiciplen of the Scienie of Tuning,” 1806. 



mchoispns 


Jffpamius rcn'5Tfimb^ ' ^dpT^'J^ * 
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«t 2ti or “ c of the small octave/’ in the German 
notation;];. 

I am, Sir, 

Your obliged humble servant, 

ARNOLD MERRICI^. 

CirencesteTi October, 1810. 
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Atmospheric air 
iixigru gas 
Carb<iiiic acul g. 

Hydrogen gas 


Atmospheric air 
Nitrous gas 


Atinosplu'rie a\r 
Carbonic acid g, 

'Atinusphcric air 


Ether vapour 
Oxigen gas 

Atmospheric air 
Hydrogen gas 


Nitrogen gas 
llydrugcu 
No addition 
Carbonic acid 
Oxigrii 
Breath 

Light caibu. hyd. 


Atmosi»h*-ric air 
Nitrous oxiclo 


Remarks. 


^ Chladni's Acoustics. 

X Callcoti's Musical Grammar, 
lbU7. 


p At luidnigbt. 

^ From ox. of manganese- 
1st Portion. 


Tabulated 
results of 
the expe* 

' rlmeists. 




•065 


146 


•099 

•090 


341 

379 


371 


Obtained by means of 
zinc, &,c. 


From copper and nitric 
acid^ &c. 


From marble, &c. 

I S The receiver taken off 
I i the apparatus. 

Every new dose of etlo-i 
made fiie tone lower 
ill pitch, at first. 

Strong a ind. 


Like the sound of a 
little bell. 


, smootb, sound. 


’rocured from wood. 


f OI.t.'ihu’d from the Ni¬ 
trate of Amiiiouia 


p. 16. 1809. Dr T, Young’s Lest. 2. 
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III. 

• 

l)ifscr4pkOH. of ihe Apophy^e^ I'chthyophthalmite of Daii* 
drada md Rbuss, Ft$chaugenstein of JVertier, By Mr* 
Hauy*. 


FisliVejre 
»tone consi* 
dered w a zeo« 
lite» 


»i a feldspar. 


to a spficiea of 
whici) the 
name was for* 
merly applied: 


but it is a dis* 
tinct speoes. 


Ik ebaraete^s. 


The mineral, which i»the subject of the present article 
appears to have been anciently known, and was classed as a 
sq^ies of zeolite, from its property of fornsing^ a jelly with 
acids. It had been analysed by Rinman, who mentions 'it 
by the name of zeolite of Hellesta, in Sweden. The results 
of hia analysis are nearly the same as have lately been ob¬ 
tained l>y my celebrated colleagues, ^'o.urcroy and Vau- 
quelin, and by Mr^ Rose, whom Prussia has recently lost, 
to the great regret of every friend of science. 

Mr. Dandrada's description of this stone does not appear 
to me to mark it by char^ters sufficiently precise, to allow 
us to decide, whether it should occupy a separate place in 
the system, or be classed with some of the 'known species. 
Mf. Broebant, after ^ving quoted the principal features of 
{his description, addsi that the icbthyophthalmite appears 
to have several of the characters of feldspar: and the name 
given it by Mr. Dandrada accords with this analogy, the 
name being equivalent to that of fish's eye, wliicli in the 
language of the old French ipineralogists was applied to 
that variety of feldg>ar, which I call pearly, and which is 
the moonstone of our lapidories. 

On examining some specimens brooght hither about three 
years ago by|Mr. Molir, 4 was convinced, that the ichthy- 
ophthalmite is clearly distinguished by its mineralqgical 
characters, not only from feldspar, but from all other known 
minerals. I shall therefore proceed to detail these, which 
are already given for the most [»art in the work, which Mr* 
Lucas, jun., had drawn up from my public lectures, under 
the title of Tableau mtthodique dee. £sphes minerales* 

£ssentiat character. Divisible into a rectangular parall^ 


♦ Iwurnai dei Mints, vol xxjii, p- 385. 


^lopigedoiv 
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tlopipedon, having a triple tendency to exfoliatiotif firOn 
by acids, and by friction *. 

Phyiical char. Specific gravity 8*467« 

Hardness: not scratching glass, and giviitg nd spatict 
arith steel: scratching fluate of lime feebly, and Carbonado 
of lime very evidently* If a fragment be robbed sidewisO 
On a hai^ substance, as if to polish it, it splits into leaves. 

Refi'actiont simple. 

Electricityi easily excited by friction. It is the vitreous. 

LusiYe. The feorface of the crystal^ has a mean lustre 
between glassy and pearly, dnited with a trOni^renCy in 
general decided, without any proper Colour. 

Fracture, conchoidal, moderately shining; 

Geometrical characters. Its primitive form, PI. VII, fig. 3 , 
is a quadrangular right prism with rectangular bases. The 
divisions parallel to M are very clear, and easily obtained. 
Those answering to P and T are not very evident except ia 
a strong light 'f*. < 

Chemical characters. Exposed to the flame of a candle, 
it splits into leaves. Before the blowpipe it fuses with difr 
tlculty into a white enamel. Immersed in cold nitric acid 
it divides in a few hours into small fragments, which at 
length become a white flocculent matten Its powder forma 
in it a kind of jelly, similar to that produced under the 
same circumstances by the mesotype, or zeolite. 


Analyses o/thi apophyUite. 


By Riuman, Foarcroy and Tiihqnelini Itoge. 


Sile*.. 55.51... 

Lime ...-.*..27 ...25 

Magnesia***- 0*5 * 

Potash ...... ^****2*25 

Aluiniiie.2*5 

Water ...... 1 7 • - f •*••*•••••• 17 ‘ ^ ..15 


102 100 97*25 


Co*nponsat 

l^rts. 


f Froai this charabte^ I have taken the name if apophyUite, signs* 
^tiig, **B'at6nethatcafbliaees.-** 

f The proportions of t he thr ee dimensions C, O, B, are those of the 
nambers y^- * 3 . 
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Cryntalliae 

forms. 


Very uncotn* 
Mon ciystal. 


The spedmens of apophyUite 1 have examined exhibit a, ^ 
fear crystalline forms, among which the most simple is that 
seen on a groupe in the museum of natural history. It is 
tlie primitive parallelopipedon, the eight solid , angles of 
vthich are cut off by triangular facets, o, o, o, fig. 4. The 
angle of incidence between o and M is 110* 50'. 

Another variety, which 1 call supercompounded, is that 
represented fig. 5. The following are its principal angles 
of incidence. Between M and T, 90 ”; M andf 121* 57' • 
M and r, 149*: M and k, 118^ 11': Mandn, 135*32': 
M and 0 , 110* 50': M and /, 109 * 32': M and *, 1 19" 1'. 

Tlie specimen, from which 1 determined this variety, is. 
one of the most remarkable, that has come under my 
notice, since 1 began to study crystallography. It adhered 
in a single point only, as I may say, to its support, from 
which 1 separated it by a slight stroke. It followed from 
this position, that the crystal has its terminations on every 
side, which is itself not very common. Bnt a still more 
unconuDQ!) circumstance is the contrast presented by all 
the parts nmiiarly situate, when we compare them with 
each other. In general, when a crystal deviates from sym¬ 
metry, it is (mly by the absence of a small num ber of ^ 
facets, among those that are necessary to the integrity of the 
whole; so that these facets appear to have escaped the laws 
tending to produce them merely by accident, and the 
observer has little trouble to restore them in imagination. 
But in this crystal, which is represented exactly as it was 
formed fig. 6*, there is only one of the faces situate on one 
aide, that has a corresponding face opposite to it: none of the 
other &ces are repeated on the corresponding parts; and 
such is thei progress of the decrements,, that several of the 
fkcea which are single, as o, n. A;, Ac., ought to show* 
themselves in eight different places, to leave no deficiency 
in the form of the ciystaU It required tune and study, to 
supply all these unexpressed circumstances of the crystal¬ 
lization, and reduce this sort of sketch, composed of ten 
Aices seemingly without any connexion, to the real type of 
the form,' which exhibits a well arranged assortment of 


f Tlrfsess T', r'* Wong to ths back part of tkt crystal. 

forty- 
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forty-eigtit faces. It will be easy to perceive the connexion 
of this type with the crystal that includes only its elements, 
from the-identity of the letters marking the corres^fonding 
feces on the two polyedrons, fig. 5 and 6*. • 

Among the various forms of integrant particles, that are Integrant p«N 
rectangled parallelopipedons, I know no one, that does not 
differ perceptibly from that of the apophyllite in the ratio 
of its dimensions, which alone is sufficient to show, that 
this mineral substance ought to be considered as a distinct 
species. On this subject 1 think it nsay not be amiss, to 
repeat what I have said elsewhere: it is not simply in the 
number and positions of the natural junctures, that the guishing spe- 
geometrical character consists, which I employ to distin- 
guish one species from another, but also in the comparative 
dimensions of the forms of the particles. Hence arises a 
system of crystallisation, which accords only with the sub¬ 
stance possessing this form, unless it he a limit capable of 
belonging to several minerals, as the cube, regular tetra- 
edron, &c.,; in which case it is necessary to add an auxiliary 
physical character to that derived fhom the form of the par¬ 
ticles, that the species may be determined unequivocally. 

analyses I have mentioned tend equally to establish aa 
essential distinction between the apophyllite and all other 
miuerals, and thus the results Df chemistry and mineralogy 
with respect to this substance fully satisfy tbe two condi¬ 
tions enunciated in my definition of a species, considering 
this as an assemblage of natural bodies, the integrant par* 
tides of which are similar iu form, and composed of the 
same principles united in the same proportions. ** Mine¬ 
ralogy will have attained perfection, wiien we fipd tbroagh- 
. out that conformity between the operations of two sciences, 
which should continually assist each other; and the agree¬ 
ment of which, as they investigate nature by very different 
paths, must doubly confirm the truths they disclose.” 

• 

• Fig. 6 represents the ten faces of the eleraentarjr crystal; fig. 9 
shows only tbe twenty four faces of tlie complete crystal, supposed to 
he seen in front^ hut it is easy to conceive in iiiiagtoetioH the otinr 
twenty four, which are on the back part. 
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Ott the Motion of Rockets both in Nonresisting and Resisth^ 
Mediums, By W. Moure, Esq ,; communicated by the 
Author. 


To Mr. NICHOLSON. 


SIR, 


Should the following Bssay on the Motion &c. of 
Rockets be considered sufficiently interesting for your 
Valuable and well conducted Journal, you are at liberty to 
make tise of it. 

I am, Sir, 

Yours very respectfully, 

W. MOORE. 

Royal Military Academy, Woolwich, 

Novembers, 1810 . 


The theory of theory of rockets is R subject, which has never yet 

rockets not engaged the attention of mathematicians; a circumstfflCF*” 
inathewati-^^ which perhaps is partly to be ascribed to their not having 
cians. been used until very recently as implements of warfare. 

The practice however of throwing them into besieged places, 
to cause their surrender, is now nearly universal among the 
English, and indeed is almost confined to them, 
nicir military invention of the military rockets* (as they are now 

called) as it regards the exemption of our troops from the 
enemy’s power of annoyance, is to be esteemed as valuable. 
By the help of these machines the capital of Denmark and 
the well fortified town of Flushing, together with much of 
the French navy have within a few years been taken and 
destroyed with scarcely the loss of a single man : on which 
account, it is a matter of no small moment to bring the 
rules for discharging them and the methods of estimating 
their efiects, under various circumstances into one general 


w-f; 


* The invention of the milltarv mcket is exclusively due to William 
Congreve, Esq.*, a genileoun well knows and asteemad by the publla 
fbr his ingrnuity. 
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and complete system; especially as their use is likely to 
become greater, and the improvements in making them ezp 
tended. 

The manner In which the military rocket is projected is Modeoftbeir 
from a case or long hollow barrel, fixed strongly to a frame 
orcarriage like the several pieces of cannon r-the rocket being 
first screwed to a lath or rod of fome inflexible substance, 
to prevent any irregpilarity or perturbation of motion in it 
during its flight: and the elevation of the machine, from 
which it is thrown in any required* case of devastation, 
belongs, like that of artillery, to an experienced practi* 
tioner. 

It is a matter of no consideration to the rocket engineer, Measure of* 
to know the proportion of the several ingredients, with 
which the rocket matter is made, provided the measure of sition. 
the strength of the composition be given. Such important 
datum ill this very interesting theory 1 have not at present 
been able, for want of experiments, to ascertain ; but it is 
presumed, that the force of the fluid generated from firing 
it cannot differ very much from that from fired gunpowder, 
which is about 1000 times as great, (according to Robins,) as 
.the pressure of the atmosphere; and until 1 am able to 
convince myself otherwise, 1 shall adopt this as the measure 
of the strength of the rocket composition. 

Before entering upon the several computations reepecting 
the motion of rockets; it will not perhaps be wholly ungra^ 
tifying to readers in general, to exhibit two or three of 
these machines, and give some little description of them, 

A C D B (Plate VIII, fig, 3,) is the case of the rocket of ti,® rockow 
cylindrical figure and made of sheet iron; a the place described, 
where the rocket is fired at the base of it A B f and C GD 
is the head of the rocket in the form of a right cone, and filled 
with inflammable matter, that consumes much more,slowly 
than that with which the case or body is filled. This head 
is made also of sheet iron, and is quite solid near the apex G, 
in order that it may the better enter any object of pene¬ 
trable substance, as ships of war, and all buildings composed 
of combustible and yielding materials. The white spots in 
the head denote holes, through which the fire and flame 
rush and fire the building into which th^ rocl^t penetrates. 

The 
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InTesti gallon 
oi their effects 


iin obj<*ct cf 
iiuports^cu* 


Laws of their 
motion in a 
nonresisting 
medium. 

P.op. 1. 


The head ja about ninckinches in length; the Iragth of the 
case A C being about 2| feet. 

When the head of the rocket is not used, fis in the case 
of firing it' among troops ; then the machine is simply in 
the form of that represented by Fig. 4; having about | of 
a foot of its length from C to £ filled with grape and 
canister shot; at the extremity of which, is a quantity of 
gunpowder EFnm to give them an additional impetus after 
the consuming of the wild fire; and by this means causing 
them to kill and terrify the enemy at a very great distance. 

This description of the military rocket being all that is 
necessary to my farther inquiries, 1 shall decline saying any 
thing more about it in this place, and proceed immediately 
to the investigation of their several efiPects; the nature and 
times of their motions ; the angles at which they ought to 
be thrown, to fall upon an object at a given dibtance; and 
what ranges are within their sphere oF devastation, &c. For 
all these are very important matters lor military engineers 
and artillerists to know ; to whom the management of them 
belongs, and whose object it therefore should be to prose¬ 
cute such inquiries, and to render thembelves masters of 
every particular, which the theory as well as the practice o; 
throwing rockets embraces. 

On tlie l^otion ^c. of Rockets in a Nonresisting Medium. 

Prop. I. 

The strength or first force of the gas from the hifiamed 
composition of a military rocket being given ; as also the 
weight of the quantity of composition the rocket contains, 
together with the time of its burning, and the weight and 
dimensions of the rocket ; to find the height it will ascend if 
prelected perpendicularly, and also the velocity acquired at 
the end of that time ; the lamince of the composition being 
supposed to fire y.niformJy, and to burnpqraUel to the rocket's 
base. 

Put to zr weight of the case of the rocket and head 
c weight of the whole quantity of matter with 

which it is filled 

^ zz time in which the same is consuming it¬ 
self uniformly X P 

n 230 ozs 
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n zz 330 OZ8. the medium pressure of the atmosphere 
on I square inch 

5 zz 1000 times the pressure of the atmosphere; or 
force of the inflamed composition • 

d zz diameter of the rocket’s base 
« = P D the space the rocket describes in the time r, 

and 

V — the acquired velocity in that time. Then, 
is equal to the area of the rocket’sdiase (e being *7854 
the area of a circle the diameter of which is 1) and ned* the 
pressure of the atmosphere on a surface =: e d\ Hence 
sned^xs the constant impelling force of the composition. 
Now the freight of the quantity of rocket matter that is 

• , c t c t 

fired or consumed in the time t is —; therefore c-is the 

o a 

weight of the part unconsumed; which added to w gives 
c t c t 

ai>4-c m-- (by puttingmzzio+c) fortbe weight 

of the whole mass at the end of the timet; or when the 
rocket has ascended to D; and so far as weight resists the 
motion of the rocket, this muft be deducted from the im¬ 
pelling force. Hence iwcd* — — is the motive 

force at D ; and sned *— 


4t$ned* 
am—ct 


— Ithe 


c t 

HI — — 

accelerative force. ** 

By the theory of variable forces we have generally v zZ 
^gf\ (where f denotes the accelerative force^ and g zz 


of which is »1= — 


Therefore it zz 

am 

__ QagsnecP' 

e 


ct 


X hyp. log, 


Qg I; the fluent 

- 0 - 


*> " t. 


Now when t zzo^v zzoi therefore the fluent corrected will 

2gasned* , am , , am — ct 

be » = -2—^-X (hyp. log. -- •— hyp. lo 

Qagsned* , . 

——-X hyp, log 




c 


) 


am 


c 


am*r-et 


3g/; which, 
when 
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ifinic eyanpH- 
Bed in Hum* 
berst 


Method of 
£pding the flu* 
ent for the 
time of the as* 
ceotof the 
pocket. 


fX — C 


when ( becomes a, i8» = lf£f:!L:^Xhyp.log. 

c 

i 

. ..... ^agsned* 

^ogi or, because m = lo ■f*.c, rtwpU bet) = — - -X 

hyp. log. ^ which therefore is the velocity 

of the rocket when all the matter of inflammability in it^ 
body is just consumed. 

For an example in numbers, suppojte thj; weights di*. 
niensions, &c. to be as below; namely^ 


s zz 

1000 

t» =;: 

230 ozs. 

to zz 

18 lbs. ZZ 288 ozs. 

e zz 

10 lbs. =: 160 ozs, 

a zz 

3 sec. 

4 = 

3 in. = i ft. 

g = 

16 ft. 


e =-7854 

Then the above expression for », namely x 


hyp. log, 


to -f c _e, ^ ^ X 3 X l6 X IQ OO X 230 X 


448 


*7854 X tV X hyp. log. ~ .-96 = 6774*075 X hyp. log. 


14 


Q6 zz ^ 992*9095 — 96 = 2896*9895 feet, the velocity 

Cf 

of the rocket per second at the instant of exhaustion of 
the wildfire. 

To hnd the space x, we have by the dofstrine of variable 

forces X vt* zz b t' X hyp. log. —^ 2 g f T 

a m —- c f ” 

j^wbare h represents the fractipn J|. 

Now to find the fluent of this equation, we must first de« 
termine the log. of ^ j which is done by first putting 

it into fluxions, and then finding its fluent in a series. Thus, 

i... OBI,. cl* 

the fluxion of the log, -being-, we shall 

"om»—cl ^am — cl • 
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by expanding the fraction and taking the fluent of each 

term have, for the log, —— the series — x ( t + 

am — c t am \ 


c t 

f ' ■ 

2 a 


* N 

- + -—j—r + ^- 1 —*+ &c\ Hence the 

in 3 <f*m* 4 o*»i* 5 tt*»i* J 

b c ^ 

above fluxional expression becomes x ::z — X I < <* 4* 

(t 


whose fluent is x ^ X 

am 

,4 #• 


» cl 
+ 


» #4 


fl am 


1*2 tt * m * 


^Oa^m 


5 + r—r—z + See I — f *, which wants no cor* 


rection; therefore in the case where t zz a; x z:: — X 

a m 


(el+fi 

V« 6 


» » 
a ^ c_ 

»i ^ 12 m 


'» + 


( 


20 in* 


+ 


30 m 

3 


in* / 




. e . c ~ . c 

1 Hh —■“ "I* % ' » ”1“ - 

3 m 6 in 10 in * 


4- 


15 in 


—^ + &c') — 
in * y 


ah c 
2 m 

a*gi the space through which the rocket ascends during 
the time of its burning. 

Hence retaining the numbers in the example above for 

*1. 1 u II u G774-075 X 3 X lOO 

the velocity, we shall have x 


( 


1 + 


160 


4" 


160 * 


3 X 448 ■ () X 448 * '*' 10 X 448 * ^ 15 X 448 * 

+ &c^ — 144 = 362*8*96875 X 1*14622279 {the sum of 

the series to 6 terms) —r 144 == 4159’6o6684 — 144 — 
4015*606684 feet, the space the rocket ascends through 
during the 3 seconds it is on lire. 

The fluent of b t\ hyp. log. ——- —> g t t\ might 

a in — ct Anotbpr me* 

indeed have been obtained without a series; for b l\ hyp. 
jog. zz b t' • hyp, log, a m —- i /. hyp. log. {a m *'“*“** 

f—ct) the fluent of the former part of which is evidently 
b U hyp. log. am; and the fluent of t . hyp. log. [am — cl) 


2 X 448 

160* I60** 


Sl$l 
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IlfiffTit to 
which the 
xuckc't would 
ascend if the 
retardation 
from the force 
«f gravity were 
coastaiu. 


etf 

rz t, hyp. log. (a m — c /) -f fluent of-= hyp. 

OBI—-C i 

log. (o m — Cl) — f — • hyp. log. (a »i —<• c f) = f 

r C \ 

— "^3* ^ ^ — c 1). 

hyp. log, (o m ■— c 1) —> 1. So that the whole fluent will be 

X zr k t . hyp. log. am + ~ (am — cf). hyp. log, (a m 

---cf) bt — ffl* which when x zz o, and f =: o is-- 

t e 

hyp. log. a TO, Hence the fluent corrected is x n ^ 6 / 

^ ^ hj'p. log. fl m + “ (o m — ct). hyp. log. (fliw — 

c i) b t g t*i and in the cose where f r: a it is x = 
^ ^ hyp. log. am 4- (w — 0 • hyp. log. 

{a m -—a c) a b — a®grr(c — to), hyp. log. « ro 4- 

|m — c) .hyp. log. (am — ac) -he- zz —^(wi—cj, 

(hyp. log. (am — a c) — hyp. log. a 4- c — = 

--X ^(to —c).hyp.log.4-c- j-j. 


This in numbers is rr 127‘0j;jy X (QS8 4- hyp.log. 

160 — 1* 133734) — 40Io‘9837734. So that it appears that 
by summing the foregoing series only to fi term't gives the 
result within *376089 part of a unit, of tins method. 

Since we Have found tiic velocity at the end of this space to 
be ^ 896*9195 feet per second; we sliall, on thesuppositionthat 
the retardive force of gravity remains constant from D have 

by the theory of nniform forces ~_ 

4gf 64 X'9993709 

131361*131 feet for the height to which the rocket will 
farther ascend; which being added to that just determined 
4015*9827735 ft. gives 135277*1137735 feet, for the^hole 
^ight of the rocket above the surface of the E^rth when it 
. ha<$ 



T^Eoar dP tHE MOTION OP BOCKETS. 


S8S 


ht^jiMtlost all its motion, which is nearly equal to 27 
miles. , 

3ot if the height to which it will farther rise be;, de« Height of the 
manded on the true principle, that gravity varies inversely teal ascent ac- 
as the square of the distance ffom the Earth’s centre ; 

this reuida. 


lutiu 


]Puttii)g r tr C L the rad. of the Earth 

fl CD the diilance of the point to which 
' the rocket has already ascinded from 
the centre C 

a; =: C I any variable distance from C ' 

V zz velocity at I 

and c z: velocity at D = 3896*9895 ft. 


io 

L 


•c 


y _ 

Then X* : »•*::! : the retardive force of gravity at I 


X 


when that of the surface L is considered as unit}*. 

__ ^p'rx 


Hence — vv 


(the negative sign being 
used because the velocity decreases} whose fluent is i>* r: 


2s:/‘a’ = X 

X 


4^r‘ 




, which, when x = o, and v = c, is c* =z 
X a ' 

therefore the fluent corrected will be «* z: c* 4 -—fli 

a X 

So that when v —o, we shall have e* + -^ r: 


o, and X 


4flgr* 


4gr*^ac* 


~ (taking the Earth’s radius 


at 3979 miles) 91145143*65521 feet, the whole height of the 
rocket from the centre of the Earth; and conse((uently 
91145143*65531 —r = 136033*65531 feet is the whole 
height from the surface. Whence also the height to which 
^he rocket rises from the point where the impelling force of 
the composition ceases or is destroyed is 132007*67321 feet. 

Hence it appears, that, in consequence of the diminu¬ 
tion of the force of retardation from gravity upwards ac¬ 
cording to the inverse square of the distance from the 

Earth’s 
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EartVs centre, the roch^ will ascend nearly 746*541 ill foet 
higher from a point 4^230*609 feet above the Earth's surface 
with a velocity of 2896*9895 feet per second, than it would 
do if the same forte as at the point D had continued con* 
‘stant, or had continued to act upon the body always with 
Foma fkat same intensity. Hence also, if the rocket had a velo- 

would prevent city of 2896*9895 feet per second upwards when at a height 
iu reiunung. 4 -^* 

from the Earth's surface = — -*• «AviM^ 


r, it would never 


return; but continue to move for ever, or fly off to an 

, 4 tt ft r* 

infinite diftance. For the expreifion for a: is-, - -i, 

4gr -^ac 

4 tt St r* 

or js ” ■ - r' -—si where it is evident that on oc* be- 
4gr-be¬ 
coming — 4gr*, will be infinite; and therefore to find a, 

we have only to put 4 g r** — ac^ — 0 and reduce the equa¬ 
tion. 

Whence, having the height from which the body muft 
fall to acquire a velocity, which, being added to that of 
2896*9895 feet per second, shall cause it to move perpe¬ 
tually when projected with the velocity of their sum; wc 
can readily determine what that velocity is ; and it being a 
very curious fact to know, we will therefore give a solution 
to the problem in this place, 

Fut d zz — :z: C I the given height from the cen- 

* tree 

JT CD, any variable height from the same 
point greater than the rad. CL 

rsrCL 


Then -i is the accelerative force of gravity at D when that 

X 

at thesurface is 1 . Tbereforei? H/zz — 2 gfx ; and the fluent 

4 g T* 

of the same is o* =: - 2 —; which when properly corrected is 

X 

9*::p4gr*^^ — = (whenx = r) 4gr* 

^gr 
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= ^ 5 rr* = ^because if = ^ 

”p r — r —• c** Therefore the velocity acqaircM) in 

descending through d— r is ® = -/4g»*— e r: 36553*3483* 
feet per second; which, added to the given velocity 3896*9482 
feet per second, gives 39450*2377 feet, or 7*471768 miles 
for the velocity of projection to cause a body to move to an 
infinite distance. ^ 

To be continued^ 


m 


V. 


Remarks on a new Principle introduced by Leoet^dre tn his 
Elements of Geometry, In a Letter from Thomas 
Knight, Etg. 


To Mr. NICHOLSON. 


SIR, 


Mr . LEGENDRE in his “ Elements de Geometrie** New mode of 
(p. 311, 3d Ed.) has attempted to demonstrate certain pro- 
positions, by a new and very peculiar kind of reasoning; 
founded on the consideration of functions, and the homo* 
geneityof quantities. 

The principle, introduced by this eminent geotneter, op- (avourab’y rs- 
■Spears to have been favourably received by his own 
men; but has of late been alternately praised and censured soineto Brl- ' 
by some of our writers: though no very convincing argu- 
ments have been advanced on either side of the question. 

If you can afibrd me a place in your valuable Journal, 1 but it isfitlla< 
will endeavour to prove the fallacy of Mr. Legendre’s reu* 

Boning; first, by showing, that it would lead to the most 
absurd conclusions; and, secondly, by clearly pointing out- 
tihc errour in this mode of investigation. 

O 


The 
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f roof of thill 


Things that 
cannot be 
compared not 
therefore inde¬ 
pendent of 
teach other. 


Use of the 
word ftinctmn. 


Fnllacy of 

Legendre’s 

iea-.<>nir.g 
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The principle itself, as well as the small reliance that can 
be placed on it, may be understood froip the followi^ 

Theorem^, 

If two sides of one triangle are eq^uid respectively to two 
sides of another, the third sides also are equal. 

For let A and B be two sides of a triangle, p the included 
angle, C the opposite side. If A, B, and p be given, C 
will evidently be completely determined. C therefore is a 
function of A, B,' andp. But it is plain, that p cannot 
enter into this function: for let some line, as D, be repre* 
sented by unity: then A, B, and C are numbers, and if 
there could be an equation between A, B, C, and p, we 
might find p in terms of A, B, C; whence p would be a 
number, which is absurd. It follows from this, that C is 
a function of A and B only ; whence the truth of the pro¬ 
position is manifest. Q. £. D. 

It is needless to say, that the principle must be erroneous, 
which leads to suck a conclusion. 

A writer in the Edinburgh Review^ asserts, that this rea<- 
soning “ takes for granted nothing, but that an angle and a 
** line are magnitudes, which admit of no comparison.” It 
isasufiicient answer to this; that the quantity of grain in our 
barns, and the weather which preceded the collecting it there, 
are quantities which admit of no comparison ; and yet the 
former has a pretty evident dependence on the latter. 

It may be observed in the above proposition, that the 
term function is used in a very restricted sense: merely 
denoting numerical equality, or at most equality of homo¬ 
geneous quantities; whereas every one knows, that a quan¬ 
tity may bb a function of (or dependant on) another, witb*^ 
out any such equality as is there supposed. 

It is of no use therefore, to have shown, that there can 
be no equation, proper/y so eailedy as Czi (p (A, B) p) 
between A, B, C, p, unless it could further be proved, 
that there can be no analogy as C tc ^ (A, B, p) between the 
same quantities. This may be very simply exemplified; 

* This differs from the first of Mr. Legendre’s only in this} that 1 
have change*! angles into sides, and the side itito an angle. 

f Na 29, p. 4. 

Ib 
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* la tlie SMtor of a circle, the angle at the centre is a 

Arc 

function of the arc and the radius; viz: Angle cc sr-r —; 

° Radius 

but this is no equation, except we make an arbitrary clioice 
of units. • 

Does not almost the whole of dynamics consist of equa- 

• tions (or to speak more properly analogies) between hetero^ 
geneottA quantitities ? But 1 imagine the falsehood of tliis 
kind of reasoning is already sufficiently proved. 

I am. Sir, • 

Your most obedient servant, 

THOMAS KNIGHT. 

Papcastle, Nov. 3d, 1810. 




. VI. 

Description of an Hygrometer for Gasses^ and thf Method of 
Using it, to subject different Substances to their Action : by 
Mr. Guyton-Morveau *. 

Since philosophers hare endeavoured to investigate the Ascertaining 

properties of aeriform fluids, various kinds of 

have been invented, for placing them in contact with sub- portant. 

stances, that by their action on them might elucidate their 

nature, or might form with them new combinations. Of 

late they have particularly felt the necessity of reducing 

gasses to the greatest dryness, that the phenomena produced 

by their essentialP^constituent parts might not be confounded 

C ith those, that might result from the decomposition of the 
ater given out by them. 

The instrument, which I now lay before the class, appears The inuni' 
to me well adapted to both these objects. It was not till repeat. 
1 had several times tried it, that I resolved to have one 
finished with great care, and to communicate a description 

• Aniial. de Chim. vol, LXVIIf, p.5. The tnstrumsnt here ^escribad 
was laid before the physical and mathematical ciass of the Institute on 
tbe.Sib ot August, ISuS. , , 

of 
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•fit to those, who are aware that in these delicate litperiJ' 
ments we have never too many means of securing ourselves 
against the errours of manipulation. 

Description Thm apparatus being intended to be introduced, very 
hccurately closed, under a receiver the mouth of which i* 
immersed to mercury, it must be mounted wholly in iron.' 
When the vessel is carried above the level of the mercury^ 
it is easy to open it, to give an opportunity for the mutual 
action of the substance it contains and the gas under the 
receiver; which is tifected by moving the dependent part of 
the couhterpoise, previously disengaging the catch. To 
heep it in this position, nothing is required but a simple 
wooden bracket, with a notch cut in it to receive the handle 
of the instrument, ia which it is fixed by a wedge. After 
having allowed it to stay as long as is necessary for the action 
required to take place, the glass vessel may be closed by its 
glass stopple, and taken out of the trough, without danger 
of any thing escaping from it, or of a single particle of mer¬ 
cury getting in, by means of the same catch, which it 
placed in the middle of the counterpoise, and strongly pressel 
down the cover. 

Method of To examine the liygrometrical state of any gas, take the 
using it. bottle out of its collar, weigh it accurately, and fill it 

with dry pulverized muriate of lime, that has been in fusion i 
which likewise must be weighed. Having replaced it, and 
shut down the cover close, introduce it under the receiver, 
and then raise the cover. The weight gained by the mtt<« 
riate of lime will indicate the quantity of water absorb^, 
Explanation of the figures. 

flxplaniition of PI. Y (11, hg. 1, represents the apparatus introduced under 
the pi;«e. jjjg rt'ceivcr, the glass stopple raised by the hinged cover# 
to which it is cemented. The cover is kept up by thecatcht. 
g; which in this situation is placed uiKler the cross part of 
the handle. This Hgure is on a scale of two linea to an inch, 
English measure. 

In hg. 8 tho essential parts of the instrnment are abow.n 
on a scale of four lines to an inch. 

- isa glass, bottle, holding two or three centilitrea# the 
mouth of which is ground perfectly even; and confined by 
the screw d in the collar B, which t^ns with a joint at 0, 

to 
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so that the msel may easily be tahen out, to be or 

weighed* \ \ 

B the <f0^r, to which the glass stopple is cemented. 
is here Wh dose4 by the portion thecooi^erporse 

K wlilch is securt>4 by the pressure of the catdi g, in the 
mot able part of the counterpoise II, on the elbow ie the 
handle* ^ 


SS9 



VII. 


The CVoo»i«» hectute. By Wu.tikU Hitde WOLtAsTOit, 

i»/. Z), See, JR, S* 

J[ AM aware that the remarks, which I have to otfer on the Otoofttt*tt 
pieseut occasion, may he thought to bear too little direct 
relation to each other for insertion in the Sam« lecture; jet 
any oh'^ervatjon rejppoting the mode of action of <voluntaiy 
muscles, and iiery inquiry into the causes which derange, 
and tato the meuns ol as»isth>g the aodop of the heait and 
hlood vessels, must be aliowed to piomote the desigO of 
Dr. Crooae, who inxtitufc^l these annual disquisitions. 

And U has always appeared to be one great advantage at- One* of th-ad- 
temting the l«ihours of this society, that it favours the pio* smurfs »t 
duction of any onginal knowledge, however small, in ^ 
delacbc'd thi'in ; and enables a wnter to say all that ha 
knows upon a partUmlar subject, aitliout inducing him to 
aim ut the unportance of A long disseriation. 

I shad thcieforc makcf wo ajmlogy for dividing |he follow- s objects of 
ting lecture into three di^tiuct paita. 

of whidi I sliall treat of the dul^atioa of volun¬ 
tary jadwh. 

In the second, I shall attempt to investigate the origm of 
geusp'kuess, as uri^mg from a simple meehauieaf caafe de¬ 
ranging the cucutaUon of tlie hlood. 

In the third, I shall endeavour to e^plaia the adiantag^ 
dctlvcd flow riding and other modes of gesUtioo, in assist- 


* Plldoa. Tf »IS, foi l9in, p 1 

yoifS^n- DkC. 1810. 
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’<!Ho nn4or various etrcomslances* i ji 

to ev«iy a;^ actual exeition. ' 


Duration of 
acttou. 


lv#>ry irlinn a 
>.CJ I* s t>f n?- 
tfibrls. 


i*i« n nt lUiH 
tiom the vibia 
♦orv M>urt<l of d 
o }gt 1 in the 
*“-r. 


i»\Vh‘ioe> not 
fruiti 

jiieniurc ttu 
the tymp*. 
itutn. 


* I'*!!at I* Oa the Durhtim if hH^etsuiat Action* 

Tile n^^eAsity of occasional intermissions from a series of 
laboriou'i e'eitioiis is witliin the expencoce of e\«*ry one; 
the fatigue of eontinuini; the elfort of any one voluntary 
miisrle n|itbout inteWilfioii even for a few minkites is also 
suffieieufly known i but there is a third view of the dura¬ 
tion of mnseular action* which appears to hare escaped 
the notice of physiologists; for J believe it has pot hitherto 
been observed* that each effort, apparently idngle* condists 
in leulity of a great number of contractions repeated at 
extKintly ihort InHiTtala: so short indeed* that the inter- 
inediate rclaniation cannot he visible* quIpss prolonged be¬ 
yond the Usual limits by a state of partial or general 
delnlitj. 

I have been led to inf r the existence of these alternate 
motions from e sim^ation perceptible upon inserting the ex¬ 
tremity of the huger into the ear. A sound is then per- 
ruiveit* which resembles most neni ty that of carriages at a 
great distance passing rapidly overa pavement. 

The rapidity of the motion varies 4Ccording to the degree 
of force, with which the finger is retained in its place. The 
souihI ihu$ perceived is not at all dependent on the degree 
of pressure u{M>n the tympanum; for* ou the contrary, the 
vibratory sound is most distinct, when this pressure is slight^ 
if the finger be at the same time readated rigid by the foi- 
cible a«‘tion of aiiiagontst muscles; and when the ear iS; 
i^topped with great fort,*^ without the presence ofin Me acnlai 
action, no such sound is produced. For iustance* tf,lir!>eacl 
be rented upon the band id such a position* as to press with 
ils wh^tU weight upon the ball of the thumb applied to the 
ear* no noise is perceived* unless the extretinty of the thumb 
he >11 Uip same time pressed against the head* Ur nnkss the 
4(*tiun ul some other nuiscles be communicated to the ear, 
b^ any iiuid^erUiHC in the method oJ conducting the expt- 
\ I nent ’ 

Wlitii 



DUftATlOit OP flfl^SCtJZiAtt ACTlOU* * B9t 

When IVndeewored to estimate the freq^teiiKiy fSf,tl!Wf8e Fnsquencv of 
vibratory n^rnatiooM, they Hpt)eafed to bee in ijfeoofel **** vibratioiw. 
tweeit 20 atid $0 to a second; but it is poslible, that ilie 
method I employed hiay be f^od defective ; 
be hoped, that estiAjate may be corrected, by^some 
means better adapted to the determiuatioo of iutervaji, that 
cannot actually be itieasored. 

It was by imitaiton alone, that I was enablwto judge of ' 
their frequency. For this purpose 1 lumirivcd to render the ^ 

wibratlon itself, and the imitative soun^ both aui^ble by the » 

sam^* ear. 


While my car rested on the ball of my thumb, my elbow Mbthod^of 
was supported by a boand Ijin^ horizontally, in which were tneasart"* 
wut a n umber of notches of equal size, and about | of an inch 
asuiuier. Then, by rubbing a pencil or other tound piece 
of wood with a regular motion along the notches, 1 could 
imitate pretty correctly the tremor produced by the pres- 
bute of my tliumb against my head, and by marks to indicate 
the uuuiber of notches f>assed over in 5 or )0 seconds, ob* 
served by m> watrh, I found repeated observations agree 
with each other as nearly as could be expected; for I could 
not depend upon exerting the same degree of force in dif« 
ferent trials. 


That I might hot be dec^wved by the i«semblance of Thu txpfr 
tremors, which coincided only at alternate beats, and 
therefore might be Considered as octaves in music, to 
etu'b other, 1 aoiuctimes employed notches at greater and 
sometimes at less di»taaces from each other, but the result 
Was uevertheless the same; and in order to avoid any errour 
that might be candied by acme accidental qtv^lity of the 
I sound arising from the length of the muscle employed, or 
l«li^g^^,of the bones coucerued iu conveying the imitative 
sdund to my ear, 1 made the follovtiug venation of the ii\* 
pennient. My ear was stopped by a cushion pressed upon 
by liie end of a notched stick that rested on my foot, and 
thus conveyed the vibratiou from the innsrles of my leg to 
the euiv along with the tremor jiroduced by friction upon 
the notchesi and stfli the lesuUs were ncaily the same; 
varying i» ft equemy between 20 and JO lu a second, ac' 

IT 2 cording 
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DVSATION or MLSCOtAa ACTIOJT. 


coiilittg degieti of foice exerted m iXe exir&tt-* 

4^ A tjbat I wa$ not: much in my 

)ud^,ttiettt/»i\h«i fr<?f^iicy of 1 lequehttd 

tft<> (tk'^ifroe of my fnendi io tto «Oiue Experiment 

tor in<b and odr'^grteuient wag $ocb, as to coobrnt me m 
ibt> oprWtii that there e^uld be uo very eougtdeuble eirour 
m th< e^uihtVx 

TIic gtedtest tre^neoey) that t tfaiitk 1 have observed, »aa 
obotit ‘in 3b ni a pCeend, and tbe least 'Vras as low aa ]4 
or n; but lu attei. pliog to bsseo the mimber of vtbta* 
lions, thcie a^'tua b to bt a dei^fLe of uo^teadmess, which 
picvent^ uii\ accurate Hieasuiement of tbe real number* 

It IS vuiy piobabie, thit m taaes of great debtbty the 
iniiubt r may be even couMdtrably less, and may be the 
ir.ison of that visible nnsteadimss, wtncli ishoown to orcui 
111 prisons enfeebled by age, or much reduced bj disease. 

Posbihl) the foregoing obscivatiOn may not bt altogether 
new to soini;,' members ot this Society, as it ts now about 17 
01 Ife jears since it firstoccuried to me, and J was then acs- 
« nstotned occasioftally to mention it in toru'ri«ition with mj 
fiunds; but 1 am notawatetliat au} oth<i pt rson lia$ made 
the same remark respecting the vibratoij nature of musi- 
iuUir action, although I 6 tid, that Oiimaldj hod observed 
the sound that otcuis upon stO|»piug the f.irs, bat a^eiihed 
it, Ufording to the notions that fucvailtd in his time, to the 
burned motions of the animal spirits f. 


• 'Tim resembUvefe of tbe must Olar vtl t ton* to tbe m und of tat 
, t ages at a di'itamm I approherd to ait c not &o much trom Che qo titsf ot 
tht sout>4»nsan agr«cfinnt m wi K m a\cwg^ (4 lit' 

t iwrs uvnall} pioduttdby thq number of stone* m th< teguldr 
• »t of l-.on Itn, pa a-Nt otvu by «atrf<»ges mosing 
b fht number of VibiatiOns be supposed S!4 m a sicoruh dte 
\ Ml lUi t/ *4th stout be about 6 fticln *, tbe rate t f a earrw*»t ilms e il 
I aivd sv< It 1 be about 8 nuUik an floor, which agrees uun the uuth at 
I < nl) tiie usoniptioit* on wtia.'H tho es'inute w 

} \ cw rt <qwe raoo e apr^tmewi predicti m, qm i m dijlto ec br'i h o 

U qn < 11 e. (.otifir iid*o'lunt iBUlU motu$ ac treOiot Sj ob ]tpirajj.tii 

t » utn Uuj» lUoc t tfuetuoacLu»'ieiatu*n 

bl iStAi 01, rbystcoBl wuv'o de LwotUio, p 

F4RI il. 



ON SCASIGKNIS-. 


PaIit !t. On Seasickne^n 

Tbe i»«fel3fc#sWr)k ifhMh {‘'have io ofitn to ihtf*gootf^ 9c<wu!vn*«:* 
nlates to *fefei whuh bthorto 

limv fol}^ evpWfn#^ * and althongb tbe explanition^hicb 
I ftna about to way not appear wltogt-ther ^isfor- 

lory to jjorsons wbo, when at sea, a^eidsom^jigi-eD gjdrly 
b, the incessant motiOn of the wa^efs, and Sfe^asecjnentlv 
liatde toionsider as cause and effect ^beptnneujk winch m 
Then minds are csjostantiy a^ociateu^et the |Wrvatiori 
on tthwsh It IS (onuded may deserve to'^ m^ed, on .u- ' 

count of ihectegice of relief that miy be’^tSldaincd in that 
most diatti.ai>ing affection* 

Alter 1 had been haifiased by scasiekrcss during a shoit pow#rci* 

* ovi^t loi some day<«, and h icl in vam attempted to account J^^^"***** ^ " 
Im the chP'eMnite between theuuxpeiiencjed passenger, and q^iree 
those around him more aecttstomod to the motion ol tliesta, 

J imperceptibly acc]uuef] some y ower of leiastingjits« Sects, 
and had the good fortune to obaeive a petcubanty lu my 
mode of lespiratioii, evidently c'ouuecled with the motion oi 
the ce«fcel, bat of which, iii my iben ciiftebkd ^ate, I wa^ P pnuon 
unab'i to investigate either the cansc or consequence. In 
vaktng ft mil a state of ’ttij distuibcd sleep, 1 found that v si, 
ittj jlspijdtions were not taken witli fbe acenstomod uin-» 
jflirttHty, but weie inierrdpted by ntegulai ponses, with an 
appeal one a of uatchmg fot some faio.iribte oppoiiunity for 
making the nctctding dTort, and it st'emed as if the act 
of inspitatiou weie in aome minuet tO be guided by the 
tobdoiicy of tnc vessel to pitc h with an uneciay uiotioo* 

Tlie mode by wlm fS 1 (dberwnid contrived,ihut this action 
cOUld ptimmly a^fitet the ayftewi, wua hy iti> influence on witft* ‘»i • 
tlwy|||phon of the' blood; for, at »h»s>aiae uislnut that the ^ 

client is dilated fm the leccptcon of an, its voascU become i> i 
4l$o mote open to tlie leeeptioii of the Wood, so toat tin 
return «t blood fiom the head ts nnnii free than «t any 
othej p«»vTodcd^ a complete lespWation. On the contiir', 
by tlnitct of cfrpdhhg au from the hriies, Hu uii 5 *ieM» «t 
blood far obsti acted, that, wlnu tfu surfic, nt tin 
biaiii IS exposed by tlietiepan, a siu< c&ne tare,tsei .nt ' i«i 
of fht brain iiraeen in alttiuai.t, motiot. ^ uh iJn 

(hiku ut 
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m 


Oir ftfiji91CK!IESS. 


II«a4a«h 


The ix^piri 
tion <t o iH 
countci<ict the 
vressuit oftlu 
Dtnod on tli'j 
bran, 

vhirh x't pro- 
daced bv thd 
dlO <i* 
ti ( vt'ublf 


pt the dhest* It is p>nib»bljr 

tJifOM i4 te^^pktk} »bi^kr&ti«9SA ) '* 

fu tH« ant d(f will bave some 

tendfi^ Id fietidVd* *f tesjulat^ ba ds to covtulurari any 
tcmpowy f!^f«8%nip of blood itpon the bratiLj but the caaite 
of auen 7 !*i^(^re roquues Si^t to be investigated. 

AU those who h.vt ettr ^uflered fiotn seat>ickness (with* 
oot beiQc* e ddy) wilt fgree> that the piineipal uneaeinesa is 
feit dunn^ fthe hub^^enie of the vessel by the siukiug of 
the wave on winch >vieste, it is duhog'this sabsideneo^ 
that the blood nas a tendency to press with unusttul force 
upon the broln. 

if a perMXi be supposed standing erect u|K>n dtik, it is 
evident that ihe brain, which is opperraoBt} then sustitiii^ no 
pleasure from the mere weijsht of the blood, and that tht 
vessels of the feet and lower p.iits of the body niu'»t con* 
f'lct, with a force eoflicunt to n^ist the piebsme of a 
culatnn of blood Of blttween hve aucl six icethom the head 
dowiiwatds. 


If the deck were by any means snddeulv and eotnely 
lemovod, thit blood would be no lontfci suppoiud hj its 
viS<els; bdt both wouhl lali together with thi same velocity 
by the free sction of gravity; and the suUid (ontuciiopof the 
ves els which bcfoie snppoitcd the nuight ol the blood 
would now ofcasiop it to piess upon the biaiu, nitli a force 
piopoitiunil to Its forrmi tiUitude. 

In the sfibie mqnnei, and for the some leason, dpi mg w 
inoic gi idaal sobsideote of th^ dick, and partial removal 
of supimrt, there muU be » paitial dimmutiou of tbepies* 
injc of the blood uppn its vessel, and coubequeiitiyk a 
p.irtiul reaction qpun tlic brain, which would be 
coontnacted b> a full inqiiivUion* 

1 1*0 conBCquenfe pi extitrnal motipu upon the blood will 
1 1 > best etu*^iduted by what maj be befifi to occur in q 
column of Qieicnr;^ siniilarlv cuoumstanrttd. 

^beiameter, when earned out to s^a iii «talm» i^ts at 
the bunio height ut whuh it would stand on shore; but, 
whi-nihe**!! pfalls b« subsidence of the wait, thf ftiercUry 
IS seen appaientlj to rue in the tube that contuin bt- 



OK ill^AStCKHFtS. 

cAtfW K of ita ^gravity ia then «‘inpt<^e4^ ^ 

its dan^Ot witfc ffto t and, »lf ^ ^ 

were fsonUned )Ni%t^l;i^» do(Nwi|'Ai6fl>Ot3(s^ tt irog^ iV^IOng^K 
press with its i^ole vrf^h^v%P<>tt ^ \oiviar!mi ^Cn tl»e 
baoie itiaoner# and for the same reason* theblood po l^ger 
presses dowowordswitli its whole w«d^ht, aoi will tiewivoo 
ttpwanlsy by theelaStiy^y wbicb before was 4g^|j |||^;»rf(pcient 
to support ir. H,, 
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;ly from Si« ko«*M from 
ii of tbe"*V'f"*6. 


^seosat^ of anew* 
urea* 




The. Btcktiess oeca«oiy^,h|y swia| 
the same caoses as aeasiohoess; atfd 
motiouj which occasions the most piereil 
binm, isoonformabteto the explanation 

ll is in Ucbceudin^t forward* that this seiisation is peN 
reived ; for then the blood has the greatest tendency to move 
from the feet towaid the head* since the Uoo adjoining them 
IS in the direction of the motion* Bttt whei|* in the descent 
Uiekwardb* the motion is transverse ^to thf luic of the 
body, it ot'caSions Iittlet.com{>arattve iiiO<as»eaience»i beeaose 
the tendency to pro|>cl the blood toward tlse bead is then 
inoonsiderable* 

The regularity of the motion in swinging aiforded me an N«t faltv p**' 
apparently foroumble opportunity tor trying the etieet of 
inspiinpon; but aUhough the advantage was manifest* 1 
must ernifcbs, it did not fully equal the expectations 1 bad 
formed from my expeticocc at sea. It is possible* tiiat the 
suddetniess of the descent may in this case be too great* to 
be fully counteracted by such means ; but 1 am inclined to Contwit*- <•# 
think* that the contents cd"the intestines aie aUo aflected by 
tile same cause as the blood * and if these have any dlicct 
dispOi>itbD to regurgka$e* thU consequence wjlil be m no 
degree countemeted by the process of leepiiatiou. 

j|^||^nd of mine informed me* that he had eudra- |.,irprt on the 
vonred to cunutcract this mtcbutiu al effect upon the sto-'n 
mach* and had experienced Untnediate relief from u slight counu raued. 
degree of seasickness* hy lying down upon the det'k with 
his head towards the '^tem of the vestal; means of which* 
ufKin pftchiug* he was iti the attitude of a [lersoo descend- 
ing'backwards in a swing. 

Whether the stomach be or be pot thus primarily uffcctiil, Affect nn ih** 
or onbjJjQ[^ynipathy with the brum* the sensation of slnkim;: 



on i£ilS](>KH£j|lt 


sa4 

'V is t^rtsjfydd directly to tl^e ^tome^i, rt!|>J<rb U 

^as i>iH.*n i>d cau lonnai j«« c.<»^^fSoii of n*, 

^fi<* ^ aettealionsif-^l ip so g^teat 

jTr^^uM otiVhu ** tofj^ageao^ 'of uftre tocolmmcalpriefcsure, i fee] 

bfonKii^t con^^iM by |iJottsid$img <he coiiis.fq«etit c of an opjwsuc 
til I- 1 M 1 , too quickly withdiawiug blood fioixi the 

beadf octsi^ri' n f«'Aideti<ey >40 j^ml* or that ap|»roa<li to 
faipttP^M^x'iiich aa)oui)ta to a nag^tpentaiy ^iddiucss'^pcith di* 
tiiinutio«^)f iflusciiipf potter. a tio4P when I tt.»s much 
fatigued Ii^exerct^, I had occasion to r«tJto%ou»e distance, 
and seat my thunder « low wall fot shelter from o very 
btavy shotter. fn arising suddenly ftotn this position 1 ttus 
attacked utlhsnch a degree of giddiness, dial £iii\uhtntarily 
dropped into my former {wsture, and nas imlaiuaneeudv 
relieved, b) return of Hood to the bead, fiuui every sensa¬ 
tion of uueasinesi^ * 

{Since that time> -tlie same afteclfon has Oequcntly oc- 
rurrtdto roe ip slighter degree-i, and I have ulnervcd, that 
li ha«. (ilwavfi been under rimilor eirenmsintioc’* of lining 
suddenly from an inclined poisitiou, after some degree ol 
previous iatigue. Sinking doWn again immediately removes 
the giddiu^Hs; and then, by rising a second time more gra- 
daally, the same sensation is avoided. ^ 

jLirttKivi-ikcs TIm'icis (mh o<r>isMMJ, upon abich a S%hter sttwation of tWs b»ud 
aH-et t (h« stu- !«> p^i c* i> f<1. aud it uppeat b to tuiHt aU the duH clion of tbemol ion fiuui 
math- «bicb il aii&Vb, tube di»rnA\au1s *« ti* q lodintis bHbjrCt to f« qai,u1 

I darns of caithijuakcV' it is baid * fbW miuutva la tore aaj^ s^ocli 
tame, udany peoplo cuald foittil it hyaa altorstion in tbdr St<}inavh«{ 
an rfFoct uhi^b'* (it » added) ** al^sy^r aecuntpauieb the wavthke 
motiou of taithqitakcb, vbtn it w 6p neaka«j to be utivcrtaii^ ^ 
iingai'diabte'* (Mtckvll, PbU Iraas vol, 

It broms, that tbe vapimrs to wbioh tbese tirmondous eoQVCiimmt 
ai« uiring, immen'-e ni quantity, and of prodigious foiro, being for « 
lime toudiied ou alt sides, ebiate ihc buifito of a cooiitiy to a i«ist 
f xtcnl, until lltcy eitbci lind vent, oi meet witb some partial <. 4 u<ie of 
cotidctasation; andheiitc tbe aUeinate beavnit; and bubsidenre of tiir 
g.oinnd Wilt proiltece inacb tbe sunie<0<ot» as tne rising and ^livg of 
|hr sweti at aea. 


* Pbi). Tiaiis. vot. X.14I, p 41- 
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Tn tbe difcttfiirbinjj ’•i^fwlatt^li Cjsstitjon 


of ifie bli;^ by f*xtemal moifoo, the effect 
anrt ]>roportioi?filliy prejiulM-iah Xheie may 
of Hta^rcler, in whieh it ivUt be salutary J In 
bably less frequent, than is generally suppo? 

lu.the obseryatioRH whMrl) thilow, 
^'oueur with lue^on tW b^Pfit derive^ 
bive juption; ttud I liope/that, in asol 
to llieir true cause, I s^aU enable others 



ion ^.iU 

I 01* |WSw 

d e/fects 
a \aJnabl 9 i^honUl 



dibt'netiou, which has not jet been preserved wiih due care, 
betW4.cn one motion which i& salutary, and another which is >« general i 
very fiequcntly pernicious. For, although the term ge^tatio» 

IS ein]iloyed hy medical writers, as a general term compre-^ 
heading riding on hoisobitck., or in a carriage; and allhougli 
the uietits of sudi motions especially the foimyr, weie 
ch'’irly notietd, and peihnjsb even oveiirat*«l, by the discern- 
inrnt of Sydenham; 1 bclic\t», that no cxpiunatiou has yet 
been given of the prenhar advantages of external motion, 
and am peibuijiciecl, that b^nelits to be deiived from cm- 
liace oxercive are by no lueajis in so high Estimation us 
tl’.ey ought to be. ^ 

Under the common term ej-rrc/Ac, actixe evortion has too active being 
frequently been confounded with |«ts<*ive gt'^-tHtion, and fa-paVsitc 
tiguing efforts liavc consequently been substituted for mo-b salutaiy. 
tionstimt areagr4*etibU*, and even dirmly unigoruting, when 
duly adapted to the strength of tho iuvabde, mid tin pecu¬ 
liar uaiMre of his indi'^positioii. 

'll he,explanation, which 1 ^m ilbout'to offer, of the (ffe/'i-. 'ri^of jr-v- 

morion npoB the ciieiiUi.oii of tb.. blo<Hl, i-'I:;;'',’,'”11". f 
foim^d upon u pait of tho struct oie observable in th 0 \t-»)i btiKiiJ, 


tmub system, the u^eohainral IVndency of which cannot be 
d»'obl?d. The valvt which "are 4 verj where diqjervil 
through thO'C vessels, allow fiee fwinsagc tQ.tne blood, v\h« u 
propelj^l forwiird, by any motion that askists iis piogrevs;* 
but they oppo-c an imnn'iliale ob'-lach* to such av ha\o a 
i'on,trdry tendency. *J'he < neulation is consequently hi Ip. d 
forward bv ever% Eleciceof ifcutic uoitation. The heait is 

911 ppm ted 
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0api9>«NNt^ iii' mtij)' Uboriona effort^ th^tt way Tj&te lnewwoe 
obiitacW to itn assiafed in 

tih? f?lte tPorfcf if 4 syfct^oo, recently 

'Httaclt i iw it is allcwed, a» it 
werag^e, tJfr a taboor, to which it is tine<|us1» whet* 
the jetned Ijy Aftj are nearly eathsasied by any luigeriog 
disor^a..4]^I 

ln>the reU^J* hos sffbrded to ato organ so osseatial to tifc» 
all other^fcai fanct^ns must Ottcessartly participate; and 
the vado^V o^ces <#seeretion, tUnd assimiintion, by wbat» 
ever itiean^hey aij^performed, will not fhd to be promoted 
diinitg such c^lvJparative repose from labonou«< exertion. 

Hven the powers of the ntlnd itself though appaieatly 
least likely to he itinocnccd by mere mechauical nieansy are 
ttiamfestly^ and in many persons, adbeted most inimcdialety 
by these kinds of motion. 

It is not only in cai»es of abindute deficiency of powr-r to 
carry on the enstmnary circulation, that i he hcuelieial effects 
of gest'dion Ufe felt, but equoMy so, when comparative ina¬ 
bility arises from redundancy of matter to bo fwopelletl. 
When from fulucss of blood the circulation in obstructed, 
the whole system labours twder a feding of hurry and agi- 
rattoi), with that bcnsibiiity to sudden luiprcssions, whicli is 
usually tcmied nervousness. The mind lK*comes incapable 
of any dt liberate cousidciation, aud b Irapre^bcd with bor- 
rotiis, that have uu fonndntion but In a distempered imugl- 
iMtion. 

Itib in moderate degrees of tliis species of affection, that 
the aduiiitages of carriage exercise; arc most srieusibly felt. 
The ceiupobfd serenity of ^iud, that sucoecds to the pre« 
>inu8 alarm, is clesciibed by M>me persons with a of 

saiibfactioo, that evinces ilie decided iufiuenee ol^^fho 
jreuu'iK, With this steadier tottc of luiml retonw its Ibll 
power of I not iinectnm; aud if the iihagnuition becomes 
uioio ab\e than usual, its activity is uoiv employed in cou- 
eeixiiig scenes, that are amusing aud agrceahlOr ‘ 

As an lustance ttf diiect relief to a circulation la^nriog 
from merefnloess of blood, I mu^ adduce that of a person, 
whose fiieiids, as well us himself, were apprehensixe, bom 
the violent and viaibic thsobbiug of hia heart, of tlio 
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vwiit’ttkitt. iS OfTj^anic mischief, and ware ie 

bure alarmed coDsequaoies. ^ ^ ^ ^ 

He was pemwmd, and nojt relactaatly, to ^ 
delay for medicat^iidviee; and aoeordingh 
a carriage to the houae of M*tne physician of V 
did not succeed in fiuding him at home. Aa' yina 

did not appear to admit of delay, and wer'. ,, not 

aggravated by tlie motion, it was hoped, wiahetl 

jtW advice anight he obtained at a part of the w»i(*ik whwh 
happened to be at some distauee, But ^ eecmid'^^tempt 
proved as fruitlesa as the former, and i.!\third made 
with the same event. Since the tbrobbti*,^ '.ad by that 
time considerably ahated^ he was contented to po8t(>one any 
farther eflorts to the following day, and directed the carriage 
hurnewaids. By the time that he reinrned to his friends, 
he found, that the motion of travel Hug ov€g several miles of 
pavement had appaiently nmoved the coippi^itit. Tlie 
pulsation of the heart and aitenes bad subsided td their 
natuial etaridard, and he congratulated himself, th.(t his 
search of a remedy hud not been ineffectual, although he 
had been disnppoiultHl os to the source, ftoiu ulncti he 
thought he bad most reason to expect relief, 

11 ligonr ran in any mstattce la* directly given, a man Vigour rli- 
tnaj' ceitaialy he said to rcceivi* it iu the most direct mode, given. 
when the important service of impelling forwuid the tneu- 
hitioii of h)S blood perfoimed for him by external means. 

The main ‘‘piiug, or fiist mover of the system, is theieby, 
as it were, wound op; and although the several sutxndinute 
operations of bO compDcattd a maihinu cannot be regu*. 
ylatcil in delnil by meio external agen<y, they anlibt <.uh 
i greater freedom, in oons»equene of this 

. gen^l*iupply of power. 

In almost every tieatisc on the suhje<t of clnenica^ Bemfit of pis- 
diseases aieto be found imineious iiistunres of ihc bfiufit, " 

prpiluced ]>y the boveral modi’S df gestation, wliirh have 
been m^st generally adopted; as riding on horseliaek, iu 
rarriag^eS, sea voyages, and swinging. And in many easc», * 

>which might be adduced, it has opptaiod too clear, to 
admit ot a doubt, that the euie of the patient has teen 
ownin^,W.'^q to the cxteinu! agilatiou of his body, which 

iiJUst 
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It should ho 
emoloyi»j in 
differMit I 
niddea. I 


Klusi: jOIcnnKed^ at lpa<«t, lo have had 

aai[j[>li^uit!d t tlip JfP'ut ail<| ^j^fetiea <rotr» » 

tbeir «:‘jfPrt)On Jt» p»opeHHi§''th« )<U>rd, oad 
4?PtttVibut4 tl to th« uiiP !»} thij, tiiKiiii-y 

oup‘<-V ^9 

•TOied by At tnodea'abova inputtono.l aio adapted fioni 
♦KrftiXi^l^icfalv dttferppt dcgH*is of bovlily stn »lOj ; and li 
tlii^re ate^^^S m winch that wbicb apppart ipo-st (hgiUh* 
may n^Uit the bit^nihn or dpcumstancet ot' the palient, 
it Can ho difll^'ult to contit^o other moans of piviipj; 
motion, B(). Ob If/tt to inooiniuotlf, and yet to give the 
greatest riwjj very gentle and lone tontinoed, or cvi n 
inoes>«aot motion, may wiit .Oine c.tseb better th.in auv 


more vKiUiit and oicasiouat agito+ioii; and in this way. 
Sea voyages, probably, it i^, that sea “loyages haie 'oni<tim+*. teei* 
attended with utnimkable adiuntage. 


xi. 


Mtf. 


Mi'ihod o/* a*€iitainhi^ t^e VkxIm^’ of Oiov'm^ Tuvher T.teSf 
at dlff't * eat md dii tunt Periods of Tme, By Ai;. Cm vri.e« 
M^ai »ri,Li, tf iioiborn* ^ 

f'Coiuluditd/tom p* lOB.J 


Obseivathns tc-spicM^ Trffs of dtj^Went Ltn^thu In thf- 

Bole, 

unvN^e lliftt hu renae aiuiually l‘i imb?*’ in height vnd 

wmlenpUsof^ihoin rircoBif^feme, and IwV^r bole*, of diftereflil; lengtiWjk 
tHsiw if difT*. tin Si bolpb^ if of the «nderrocntione<l lengths, uwiieafie aftei, 
the rate of 5 {wr cent per nimuia at the and ' ’ 

uridc’*-ni( utiaucd, and they meaepre nhder, vi 7 . 


1 OutPUtM, 
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Of VaI.CING OaOWING t ' >1 

) Whateyeir leogths of the boles of trees 

sbove toay iucrasse Is $ {um* ccol pur aontiaM^^’^'iV’^^ 

.ift(T thuir t(\t% P 1^ middle is 10 but uot (ougkfV* ^ 

But iaUpposing'^Kll; these tN^ jmee lo*^ tt^Va ®^*^?**‘^** 
.»ud iiKroBscd Hs abot'et-inyiidoiied, theiii 'm- 

teius at that age would be *is under, via:, J 


Trees wik.l> 16 ft. bvUs, ii uiebcs gfirt at 8 (t ts g 

1S.» ,l>w I »» j|,i irt Ui. a 


l>o. 

Ji 

(to 

IS 

do. 

Do 

li 

do 

n 

do. 

Do. 

40 

do 

10 

do 


10 do. • «’ S 
(V do. o 

le^do. ‘^^10 
yO * Jtio 'fhy, q 


This table shows, that the advantage to he gained byji»>ic 9 ot oj 
piuning tifusluglurthatt 32 feet is not au object 'worthy f®«*» 
of couMderation, if the rices are to be cut down at the age 
of (it) le.if', 

x^ad if It should be found, that, the higher a tree is 14 feet, 
puiucd, tlu‘ •.lower it swells iu the bole, petbitps ^ 24 feet 
bole nia\ m»^asurt as much at 00 ycdrs old as a 32 Keetbole. 

If It incrtaics half an inch in giit in the last sb years toon* 
than the 32 feet bole lucieases m the same time, it will very 
jiearU equal it lu measure, 

A 32 feet bole with a top ftoto 20 to 30 fett high, with aid 40 Ir** 
mun fargr. lateral branchei, is certainly n utiieli liner 
idijuit ihciu a forty feet bole witli a top only twenty feet 
high, with a few and small lateral bninches: and at si\f> 
years old, the former will have bad to increase in the last 
twenty-eight years only one quait-r ol an inch in girt, 
jnpre tbah the latter, to exceed it in mcasoic, to say nothing 
of the excess of tiinbir in the larger top and blanches. It 
must, however, be remarked, that at eighty years of age, 
the feet bole will exceed the thirty-two feet bole msiily 
tix feet; and atone hundred years, tbiiUcu feet, provuhd 
It s»v i II equally fast in thickness, But unkss the trees be 
oak, 6» for the use of the navyj for which an incieased 
jmee can be,bad, 1 imagine few gentlemen would now 
clioose t# Ut tbdr trees stand to eighty years of age, when 
tin* incieaseof tbfjr boles will not be lour percent; atill 
li*»er w'ouKI ht them stand to one hundred, when the m- 
attase will not be three pet cent per uttunixi. 

Again 
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Tokirf^ It for aPiOted, that the shoiter boles will luciease 
fastei III tlnl* than the lone;eT one^, it is leasoiiahte to 
eV|>ett, that the foity feet bole will contain moie timber 
than till hUj feet boh when they are both sixt> jtirs Old , 
and ij tbty are both sold at the bume late pei lout, the foity 
ftit bo’e must coufeequently be moie valuabl*' If, how- 
i\4i ix higher price (an be Imd for loiiget boles, fhisnny 
coinpiiisate not only for their deficient y in ineisure at sixty 
yeaia of age, but uUo for their standing beyond the pciiod 
when they cease paying tiie common late ol interest for the 
rnoiuy they are wartbi, which 1 suppose is fiequmtly the 
tise as to tall elm tieei, fit foi keel puces, and pubaps 
bteth for ship planking. Itislienct evident, that, where 
the sod IS such ax mil enable trees to grow to a gicat height, 
it will be necessaiy, before we decide how high to piune 
them, to cousidtr to what purposes timber tan be most 
advantageously appropriated. 

‘Whatever the lengths at the boles of tiees increasing as 
above may be» their tncieuse is hve pei cent pei annum, one 
year after t|ieir giitin the mrddie » in< hes, but not longer. 

AgaiChi lot It bo supposed, tbattices sixty years of ago 
have ittcreh&ed aiiiiually, di ring thcir growth, el^teen 
xma to bO ,j| height, and two inthe*. in tn< nmferpnee, the gut 
and contents of tlieir boles, if of the nudci mentioned 
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j K<tre may suppose, that the 

/bole, f«6ter than the wxty feet teb^iBkfsy m* 

ceed it ii| eixty years of age; aioMl this •- 

do, were the inclosed etj]^ half ah inch* '^d if the 
thirty*8ix feet hole aas iocreused two n>« ^ % it 

woeld esceed both the foity-eight and s y^les# 

But trees of soeh swift {growth aie frequr dowu 

before they arc sixty years old* At forty yf'.« or age the 

thirty-six feet bole, if it swell fto faster than t«'‘'^orty-eight 

feet bole, will contain more timber if measured according 

to the present erroneous method* (’’'lie greater tlilprth* Pfesentme- 

portion there is between the two ends of ^ ^‘of timber, 'hod ot ma*- 

the more disadvautageously it measures, when the girt is 

taken in the middle.) 1 suppose that in timber of this 

swift growth, the longer holes are fieqoently not woitli 

tnoic ()cr foot than tlie shorter bolcs^ therefore, in tins 

case, that length of bole should be fixed on, which it>likely 

to measure most at the period when tlm trees are intended 

to be felled. * 

Whatever the lengths of the boles of tiecs increasing as 
above may be, their increase is five per cent per anonin* 
one year after their girt in the middle is 30 inches, but not 
longer. 

It sqipearn from the last observations and calcul.itions 
that the annual increase in the boles of tiees by their 
growth ceases to be equal to five per cent per annum sonie 
time between forty-six and sixty years of age, according as* 
the boles are shorter or longer. 

But it being generally allowed, that oak trees, of a sire Si/r ofoal 
fit for the navy, reqmre pe grow from eighty to one hundred 
'and fifty years, according to the qualify of the soil» and it 
ifL #a ^stated in the eleventh report of the commisi^ioners np- 
jioiuW to iuqaikre into the state and condition of the 
woods, .foHsts, and land revenues of the crown I 1 have 
therefore been Calculating tables, showing what the propoi- rvquU^*' a v ry 
tronably advanced prices should be, at dlffeient periods, upl»»ghprue. 
to one iyundred and fifty years, to pay the proprietors for 
letting their trees stand to those periods. These pitces, 
ospecMlty at the later periods, very greatly exc«e*J auy that 
Ihive eier been given. It certaml) has beeu ffittch the 
/ infeicst 
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intcii4^t o| growers of ouk tuober to fell ^ «t a|lout 
H»\ty of ago, Oven they rq»Uot the Anoe grooitd* 
Vo let U stAod to otto hondr^atni twenty |ear% of age, 
ariii^sellthe )f»rej(eot {ttleea, their low wooW exceed 
tdthSje xalm of ihe timber at snty year® of age. 
jNotf«(^d by Af(»f .1 bufliciiut piiee will long command a 
salltX, ’ **?^''* f^wing to too low prices the quantity of 
large * privjte esUres h«u» long been raptdlj de¬ 
creasing 11 will be too late to romraence offering rea- 

sonaiih hn ttV xvhcii it iS all gone, and no oaks left 

of gHat\| giovttii^aii &i\U ^tara. To hixt to wait then 
gH‘W»ng sixty jears nuiy bring upon us tviH 

iV<t.(U(ug all ( liculatioii. 

Faluatmis madi tn Oclohti^ 1B07t of uverat Pianiations in 

Staffotdshre 

Hie \a!ii itiofts were mule of the tries growing withiu 
tne bpare of a chuii squ ire, being the ttiith pait of an acit, 
of the tutchiint giowth of <-acli plantation. 

lu tilt pla tlaiton b) th< mill will thtre ate now giowmg 
w’thm twe«t\-ttto yards square, os uudti, \w, 

£, s. d. J?. s. d 

7 i> oak contuning 

id . 10 n 0 

1 JOUof oak bntk, at i2x. 7 4 0 

^(> 17 9 or, pei atie, <26^ 17 0 

'riie al ore is p^i I* of about iom ac rea planted m 177% 
a btiong lo «Sn> sod, wouh about ’ 0 ». On acre. ^ 

£. ». 4* 

Oiii ]>oand pti ami. foiboin $S Mars, md im* 
piuvcd it < pLi M nt <.ot(ipouuil intercut, would 
amtumto ... 75 6 0 

But thi X ilu of the iiaibii is, more than thiee tunes thii 
amount. 

lln, giOUgd was {uepated for planting by ploughing. 
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1,, ' ' *■ ' ' ' ^ ^ 

'.0a e^t side of Cottage Wood there are Hew gtowiog» asli^ 

within twettt^Wp yerjds square, ih wndefi ?u» 

. ■'■ ,£• s* 4* 

50 ashes, containing 300 
feet,atU. 6 d. 10 0 

13 oaks do. 7 do* • • •. 0 14 0 
Bark... 0 7 0 

03 11 0 or, peraciCi^ jii^S 10 0 

" ' I ' i ^ "\ , 

The above is part of about two acrea’|;|>lante<^ 177®# 
partly on heaps of earth in clay pits, end artly' on strong 

soil upon a deep bed of sond^ valtte about' ISs* an acre. 

1 

s. d* 

Fifteen shillings per annum, forborn 3t yeare> 
and iniproved at 5 per cent compound interest 
would amount.tp ^ 59 0 0 

But the value of the dmber is nporp than ioqy tjmes this 
amount. 

- < * ■ - ' 

In the clay pits only holes were dug for the plants, but 
the other part whplly trenchpd, ,^r dpuble dug with the 
spade. 

In pickmore Pool Planj^tion there are now growing, fir, 
within twenty>two square yards, as under, vi 2 . 

£. s. <f. if. c. d, 

97 Scotch firs, containing 

feet*, at Is. . . 81 l€ 0 or, peracre, 318 0 0 

The last plantation is part of about six acres planted in 
the springs of 1778 and 9 . Much of the soil js a tough 
on gravel or hungry white sand, worth, 4 ay,, 5 s. pet 

acre. 

This ground lay between two tenants, who had never 
cultivated it. They had then nineteen years unexpired of 
their lease of thirty>one years of this and the adjoining 
fiands, and willingly gave it up to be planted, on condition 
of bavind the fences made and kept in good repair. 


* Th» produce» after the rate of 6360 feet an acre, wkieh is about 
•be rate of Table IV. 


y«>v*xx:vil.— Dec. 1810. 
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£. I, cf. 


FivesbiniDgsayettr, forbora 2$ yeav^ atid^im- 
* jurove d ^ ts per coat compound inter«t» vrould 


• aiMuntto 


15 11 0 


Bit the valujiyof the timber is more than twenty times this 
anAunt. 

Th^fees Jlere about two feet bigb« and planted at two 
yards djg|p^e, in holes dug with the spade, 1310 on an 
acre. fLAbour o^tnaking the boles and planting the trees 
cost lO^d^er acre. 

Abour3700 imre planted on an acre in the other planta¬ 
tions, where the ground was wholly broken up. 

Thinnings pay In the remarks on these three plantations, no notice is 
expenses. taken of the thinnings. I am informed by gentlemen who 
have kept accounts of thinnings, that these have repaid the 
rent of the land, and every expense, with compound inte< 
rest, soiAe time before the woods were thirty years old; 
and the preceding calculations show, that it may be so. 
And if so, the present value of these plantations is all clear 
gain. 

The valuer of these plantations has bought a good deal 
of wood oot of them; and the prices be has valued at per 
foot may possibly he a fair value there for such small 
timber. 

Tlia growth of the fire in the last mentioned plantation 
is probably as great in that poor ground as it would have 
been had they been planted on ground of three or four 
times its valuer this must be a powerful inducement to a 
gentleman to plant all such poor ground in the first in¬ 
stance* * ""y 

And a few of oaks, ashes, and firs may be raised or^ 
almost every farm in screens, that may, by their shelter,* 
increase the value of the fiirm to the occupier, by in¬ 
creasing the produce, particularly that of grass grounds. 
In this case the interest of landlord and tenant may be 
nuuii> hedge- *'«ciprocal; but it is the reverse, where trees are planted ir\ 
rvws. hedge-rows, 

Kenertcial on And eveu the sides and tops of high mountaios may he 
iMcrif movin- abundantly more productive of grass, if certain por- 
tious of them were surrounded by plautatioos^Thesa 


Virs on poor 
ground. 


Tr«(K on farms 
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plantations, by breaking the force of cold winds, diminish ' 
their chilling effect on the fields the plantations snvronndi 
and render the climate on motmtains much more tnild and 
genial. 

This last kind of improvement will generally be found 
very greatly to exceed the expectation of the improverf^ 
provided it be judicioufly planned and executed. 

C. V/AIStELL. 


Additional Remarks*- ^ ' 

Great loss is frequently sustained by omitting to thin Loss fiom not 
plantations properly, and in due time, but I ant not in pos- tUianing plan- 
session of facts, to calculate with accuracy trhat this loss ^ ^ 
may be; 1 will however venture to give a short statement of 
some calculations 1 have made, as to the loss that would 
now be sustained, by letting trees grow to a great age. 

In Miller's Gardener's Dictionary it is stated, that, in a and from let- 
fall of oak timlrer in I..ord Bagot’s woods, Mr. Marshall 
counted the rings of one tree, which was sound at the butt, 
and found the number to be about 200. Its bole was 22 
feet long, and 108 inches in circumference in the middle. 

Its contents 110 feet, which at 25. amount to 11/. I think 
it was last year, that a fine sound oak tree was cut down, 
between Shrewsbury and Oswestry in Shropshire, df 300 
years of age, and sold by auction for 52/. 55.—And under 
pay direction, many oak trees were cut down, some years 
ago, that could not be less than 300, and some of them pro¬ 
bably 400 years of age, and even more. In Hunter’s Eve* 
lyn's Sylva is given the circumference of 10 tr^es, not one 
* of which was probably less thau 500, aud some of them pro¬ 
bably 1000 years old. 

Lord Bagot’s tree of 200 years old, above-mentioned, 
would, at the present price of 3s. a foot, be worth l6/. 105* 

Supposing that 35. a foot should continue to be the price 
p of oak timber, for the next 200 years, we will inquire 
what s^m might be raised by growing four oak trees in 
•uccessiou, upon the same spot of ground, each tree to 

be cut down When 50 years of age, and that their boles 

• ‘ / 

* Tiaas. of tbeSuc. of Arts, vol. XXVll, p 81 . 

x* 


should 
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Loss from let* should be of the same length os that of Lord Bagot*s» viz. 

ting trees 22 feet. 

stand too long. ^ years of age, as being convenient for tny 

calculation; and nearly the mo&t proBtable period at which 
to cdt down tre 4 * of 22 feet bole, which hare grown at the 
medium rate of one inch in circumference, and 12 inches in 
height, annually. 

After its ^ud year, such a, bole ceases increasing after the 
rate of 5 per cent par annum*: hut the whole tree, includ¬ 
ing the tcp part above the bole, may continue increasing 
after that rate until its Cist yearf. 

I do not fix on 50 years of age as being the most profit¬ 
able age at rrhich to cut down trees; probably 60 or 70 
years of age Would in some instances be preferable. Sup¬ 
posing an oak tree has increased, as above-mentioned, its 
hole of 22 feet would, at 50 years of age, measure 3§ inches 
'll circumference at the middle; and one fourth of this, 
nuincly inches, squared and multiplied into 22 feet, 
its length, gives 14 feet 6 inches for its contents, which at 
a foot, its present value, amounts to £2. 3s. 6d. Sup¬ 
posing £2 3s. 6d. to be the %’alue of each of the four trees 
of fifty years of age, grown in succession upon the same 
spot of ground, in the period of 200 years, we will calculate 
to what the first three trees would amount, if their value 
was placed out at compound interest, for the respective 
term** of 150, of 100, and of 50 years. 


iL’. s. dm £ s. dr 

U 3 6 Accumulating during 150 years, at 

, 5 per cent per annum compound 

interest, will amount to. 3280 0 O 

•I 3 C Accumulating as above for 100 

years would amount to. 286 0 0 

i j t> Accumulating a's above for'50 years 

would amount to. 24 0 0 

Add to the value of the tree to be 
cut down at the end of 200 years.. 3 6 

Total amount in 200 years. 3592 3 6 

* See Table lO of a bole of S4 feet, p. 19.' 
t Sre my fii'st Table, p. ‘28. 

At t 
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Ami carrying forward this calcnla* 
tion, the total amount of the pro-' 
duce in 300 years would amount 
to..£4724Ql^ljfif 

t 

In former titnesj when the value of oak-woods were Oaks formerly 
estimated by the number of hogs their acorns would fatten, 
the great age of trees would be of small consideration; but 
in the present times, I am persuaded,, that, if gentlemen, 
who have many trees standing of the age of 150 years and 
upwards, would give this subject its due consideration, 
they will be aware of the immense loss, to which they are 
voluntarily subjecting themselves—And this great loss is 
much to be regretted, in a political point of view, especially 
as the produce of this island is iusutficient for its necessary 
consumption. 


IX. 


Rejitarks on Professor Wood’s nete T^ieory of the Diurnal 
Motion of the Earth round its Axis* In a Letter from a 
Correspondent* 

To Mr. NICHOLSON. 

SIR, 

X HAVE waited some time in hopes, that Prof. Wood’s Pmfeawr 
hypot'aesis, intended to subvert the Newtonian theory of Wowl’s hypo- 
• the, tides, would be noticed by some one or ptlier of the noticed.” 
able mathematicians in our country. They can scarcely 
think the production of tlie American professor so absurd^ 
as to merit no attention: and on the other hand, if its 
truth be evident, it surely does not deserve to be passed 
over in silence. Nothing however having yet been said 
about it in your Journal, I am tempted to ask, whether 
the pfof, have not led himself into an errour by confound- Apparent 
ing together absolute motion and h>lative motion, and spun:'-uf ti.ii 
reasoning pn the effects of one from the quantity of the 
other. 


That 
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The centrifugal 
force not in* 
creased in any 
point of an 
epicycloid 


JTarther Ulus, 
iration of this. 


That the point of the circle generating an efricycloidl, 
which is farthest from the centre of the circle round which 
it revolves, moves faster through space, and consequently 
has a greater absolute velocity, than the opposite point, I 
am not 1001100(1 to dispute. But I presume the motion, 
that produces centrifugal force, is the rotary motion round 
that centre, from which the particles of matter hove a ten¬ 
dency to fly off: and it appears to me, that, the rotary mo¬ 
tion of every point in the cnrcumferenre of the generating 
circle round the centre of that circle being the same, its 
velocity with respect to that centre is uniform, and of 
course there is no alternate increase and dimiiuition of this 
velocity, which produces the centrifugal force. 

This is perhaps the simplest mode of considering the 
subject! but we might take it in another point of view. If 
we supfiose the circle A D B E, in prof. Wood's diagram, 
vol. XXVI, pi. V, fig. 7, to be moving through spare in 
the directipn while revolving in the direction A D B; 
and put a for the velocity with which A revolves round C, 
b for the velocity with which B revolves luiind C, and e for 
t){e velpci^y with which the centre, C,' is carried in the 
direction C p: then, as the motion^ of A and C are in the 
same direction, the absolute velocity of A through sp^ce 
will be a 4- c: and, as the motions of B and C are in op¬ 
posite directions, the absolute velocity of B will be 6«—c. 
But the relative velocity of A with respect to C wi|l be sim¬ 
ply a; because from its absolute velocity, a 4-c, we must 
deduct the velocity of C, moving in the same direction, 
and a-he—e obviously no: and again, the relative velo¬ 
city of B wkh respect to the centre C must continue zzb; 
because, if to its absolute velocity, h—-e, wc add that of 
C, moving in the opposite direction, we shall have 
c r: b. Now u and b are clearly equal, because they merely 
express the velocity, with which two different points in the 
circumference of the same circle reyolve round its centre: 
and therefore the centrifugal force is not in any way affected 
by the epicycloidal motion. > 

1 am, Sir, 

Your very obedient humble servant, 


Noc. 12, 1810. 


T. NOQT. 


Remarks, 
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REMARKS. 

The hypothesis of prof. Wood I 1)elieve is not near, I TTiehypotho- 
understand the same theory suggested itself to Mr. James 
Ferguson* who valued himself upon the discovery; but his* 
manuscript was never sent to the press, as, on showing it 
to some friends, it was thought to be founded on erroneous 
principles. The preceding letter I insert with pleasure, as 
ft appears to me, to give a simple and satisfactory account 
of the subject; but, though such is my private opinion, 1 
considered it prosier to lay prof, Wood*s circular letter be* 
fore my readers; particularly as 1 knew that some, who do but not dec!*- 
not rank among the most contemptible mathematicians, had ^ 
not been able to make up their minds respecting it. 


An analytical Essay on the Scamtnenies of Aleppo and 
Smyrna^ with some Observations on the reddening of Lit» 
tnus by Resinss by Messrs, Bquillon-Laqhangb and 
Vogel*. 

JL HE two sorts of scammony are obtuned from the root iVo sorts of 

of a plant, that grows in Syria. The finest and purest 

scammony is procured by making an incision in the root, 

and drying in the sun the juice that exudes. But fre* 

quently, in order to obtain a larger quanti^, the people of 

Syria and Natolia express the juice, and not o^y from the 

root, but from the stalks and leaves also. Often too they Adulterafioos. 

adulterate it, ,by mixing with it the juice of some other 

milky and acrid plants, as that of the spurges; or increase 

its weight hy a mixture of ashes and other foreign matters. 

Te know that the scammony contains none of these hetero* 
geneous substances, the buyer should break the lumps, 
ohoosi those that are shining interiorly, and reject those tha| 
appear too black, burnt, or containing sand. 

* Annsles de Chimie, vol. LXXfl, p. 69. 


Aleppo 



AKALYlfS 6jP SCAMMOHT. 


n\% 

pi^Tcnee in Aleppo scammony ie light* of an ashen gpray, shining* 
*****®**^ transparent in its fracture. That of Smyrna is very com¬ 
pact, hieavy, of a darker cplopr, atid more difficult to povi- 
der. 


|lesia< 


Aleppo scam- j^xamtitafioii of Al^po seammony, 

exposed to When this scamniony is pure, it melts entirely on a 
heau heated plate of iron, and emits fumes of a nauseating smell. 

Treate4 jwUh Tritutated with water it renders it milky. With boiling 
water, water it concretes into a luittp: the water becoraea yellow, 

and has a bitter taste; but it is neither alkaline, nor add; 
which proves, that this substance is not adplterated wjth 
ashes, as sdme authors affirm. 

Alcohol at 40° [sp. gray. 0‘8l^] produces a slight preci¬ 
pitate in this aqueous solution; and the acetate of lead 
occasions a yellow flocculent precipitate spluble in nitric 
acid. 

^nd wiUi slco- The alcoholic tincture of scummony has a brownish yel- 
low colour. It reddens tincture of litmus; and leaves on 
evaporation a yellowish white and transparent resin. 

Tins resin dissqlves entirely in nitric acid, which it colours 
yellow. The addition of water renders this solution slightly 
turbid. 

Combines with It is equally soluble in a solution of pure potash, even 
potash, without heat, when its colour is yellow ; but, it heat be 
employed* it is broVn. Watpr, even in pretty large quan- 
and then with-tityi does not precipitate any of the resin. If the solution 
jnumtic acid. ]he saturated with muriatic acid, the resin does not separate. 

This triple compound of resin* acid, and potash,, claims 
thenotke^ ptactitioners: perhaps we may thus discover 
a sqlveut for resins, that water would not render turbid. 

The part of the scamniony that was not soluble in alco¬ 
hol assumed a gray colour when dry* Treated with boiling 
water it coloured it yellow, Snd alcohol occasioned a white 
fioccdlent precipitate in it. 

To determine the proportion of the constitnent princi¬ 
ples of Alepjpo scammony, we took 100 parts of this sob- 
stance, and exhausted them by alcohol. The solution wa% 
pent parts. yellow; A gray substance remained, which, when dried, 
weighed 26. 


insoluble part. 


Experiments 
to determine 
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'ftie ali^holic sohitton wa« evapOHited to a tirupy 
cOostbtettce. Cold wat&r precipitated from it a resiki* 
which formed a hbtnogeneoui mass. The supernataiit ti^ 
quor was clear and colourless. Evaporated lo dryness % 
brown matter was obtained, soluble both in water and iu 
alcohol, and precipitable by acetate of lead. This sub¬ 
stance appeared to be what is called extract. When dried 
•t Weighed 2 parts. 

The resinous mass, separated and dried, was yellow, and 
weighed do. 

l^e 26 parts insoluble in alcohol were then treated with 
boiling water. After evaporation a glutinous matter re¬ 
mained, weighing 3 parts, and having all the characters of 
gum. The remainder consisted of fibres of vegetables and 
a little silex. 

The distillation of Aleppo srammony exhibited nothing Stibjected ti* 
retnarl^able. Its products were a very acid brown liquor, ' 
and a light, blackish nil. The coal was black, shilling, and 
compact. It contained the carbonates of potash and lime, 
alumine, silex, and a little iron. 

Examination of Smyrna scammony, Smyrna scam- 

The fusion of Smyrna sciimtiiony is' less complete than 
that of Aleppo. Instead of concreting into a lump with I’ygatpd 
boiling water, it becomes clotty; but the Mater poured ofi' watc, 
has similar qualities. 

An equal portion of this scammony, exhausted by boiling nnd with alco- 
alcohol, afforded a tincture of a deeper colour, though con- 
taining less resin. By evaporation a brownish, transparent 
resin was obtained, w'eightng 28 parts. . The matri r inso¬ 
luble in alcohol weighed 66, This residuum, ft^ated with 
boiling water, coloured it yellow. The solution hud a faint boHcit m 
sweetihh taste; atid alcohol produced in it a flocculent pre- 
cipitate soluble in water. On evaporation it left a thick 
glutinous matter resembling niuciluge, soluble with heat iu 
weak nitric acfd, and letting fall on cooling a white pulve- 
inlent substance, that bad all the characters of mucous 
acid. ^ • 

In this experiment water took op only 8 parts of the 
matter insoluble in alcohol, 'i’he remaihder was subjected 
to the a«:t)oii of nitric acid assisted by beat, which dissolved 

it 
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it with effervesceiiee. Ammonia addc^ to this solution 
threw down a precipitate soluble in potash. Potash an^ 
oxalate* of ammonia too occasioned a precipitate. This re¬ 
siduum therefore, beside vegetable fibres and the substance 
insoluble in water and alcohol, which appeared to be oxi- 
genized extract, was composed of alumine and carbonate 
of lime. 

This substance, being incinerated, left a whitish powder^ 
soluble in great part with effervescence in muriatic acid. 
This solution contained alumine, lime, and a little iron. 
The portion not soluble in muriatic acid, being treated with 
potash, yielded a siliceous precipitate on the addition of an 
acid. 

Eainctive The water employed to precipitate the resin left after 
matter. evaporation a brown matter, weighing 5 parts, of a bitter 

taste, attracting the moisture of the atmosphere, soluble in 
alcohol, and copiously precipitated from its aqueous solu¬ 
tion bv acetate of lead. This substance exhibited all the 
properties of extract. 

Component From this analytical essay therefore it follows, that 

vans of Alep Aleppo scammony is composed of 
po staiuiuony, 

Rrsiii. --fiO 

Gum. 9 

Extract. 2 

Vegetable fibres, earthy matter, &c. •• 35 


Component 


an<t of Smyrna and that Smyrna scammony contains 
soiramony. .. 

, Gum ... 

Extract ... 

Vegetable fibres, &c» 


... Thouuh the resins obtained from the two sorts of scam- 

Tne resins ” 

have, both ap- mony have ca«si<leraUe analogy, yet, as that of the Aleppo 


paTcilb'v the 
same virtues. 


is yellow, transparent, and friable, while that Vtf the 
Smyrna is darker coloured, and more difficult to powder, 
we thought it would not be useless to ascertain, whether there 
were any difference in their medicinal properties. In con¬ 
sequence 
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•equence ■ereml physiciaDs undertook to make comparatire 
trwis on persona of nearly similar coristitutions* but they 
have not yet observed any diHereuce in their pur^tive 
effects. " • 

From the preceding analysis we may conclude, that A f!uin>re8in 
scammony is a true gum-resin mingled with a little ex- 
tract. It is true it contuius much less gum than the other 
gum-resins, yet enough to form a milky liquor with 
water. 

The action of the alcoholic tincture of scammony on Litmus red- 
litmus led us naturally to examine, whether the property of 
reddening this blue colour were owing to an acid. None 
of our experiments having furnished a direct proof of this, 
we made a comparative trial of some resins, which we sub¬ 
jected to the following experiments. 

1. Sandarach, This resin is converted into a grumous Gum sands* 
mass by boiling in water. The filtered liquid remains 

clear; and, when evaporated to a certain point, ‘slight¬ 
ly reddens tincture of litmus; its taste is bitter; it does 
not alter infusion of violets; it is not precipitated by 
tticobol, or acetate of lead, which shows, that it contains 
neither gum nor extract. It is therefore a pure resin. 

'i'he resin thus treated with boiling water was dissolved 
>in alcohol. This tincture strongly reddened that of litmus, 
and had no action on »rnp of violets. 

Powdered sandarach was digested in alcohol, and boiling 
water poured into the hot iiltered solution, which prec'i- 
pitated the resin. The filtered liquid grew turbid ou 
cooling; it had the strong smell of resin of sandarach ; its 
jtaste was bitter ; and its action on the tincturq of litmus 
was so weak, that if could not be supposed to contain a free 
acid. 

2. Mastic, This substance exhibits nearly the same Mastir. 
phenomena as the preceding; but the resin concretes into 

a mass in boiling, like turpentine. The water has a bitter 
taste, and has no action either on litmus or sirup of violets. 

The r^iin, on the contrary, ftrongly reddens tincture of * 

litmus. 

3. Olthanttm forms with hot water a thick pap, which ojibanuro. 
is separated from the liquid with difficulty even by filtration. 

This 





Various other 
resinous sub¬ 
stances. 


No proof that 
this 1 $ occa¬ 
sioned by an 
acid. 


Benzair acid 
peihjp'i com¬ 
bined whh 
Sbnic resin. 


Probabiv it is 
a character of 
ro'iiis to 
’edden litmus. 


REDDENING OF LtTMUS BY RESlNFt. 

This water hfts ii bleckish brown cotottr* is not precipitated 
by acetate of lead, and does not alter the colour of Utmas; 
but alcohol throws down a cofiMOus precipitate from it». 
‘which proves, that this substance is composed of gum and 
resin. 

The alcoholic tincture strongly reddens that of litmus. 

If tbere.un8 that have most action on the colour of litnius. 
be heated with all due precautions on a sand bath, uo acid 
sublimes. 

Treated with lime, according to Scheele*s process, no 
calcareous benzoates are fonned. 

4. Lastly, the gum resin ammoniacum, myrrh, eiemi, 
anitne, galbanum, tacamahacca, resin of jalap, both pre¬ 
pared by ourselves and that of the shops, Venice turpentine, 
oil of turpentine, and several other resinous and gutn- 
resinous substances, afforded the same results as those ob¬ 
tained from scammony, sandarach, and olibanum. From 
these facts it appears still difficult to solve the question, 
whether the reddening of litmus by resins be owing to the 
presence of an acid in them. 

If acids alone had the property of reddening vegetable 
blues, we should not hesitate to admit their existence in 
resins, though not yet otherwise demonstrated by experi¬ 
ment. As to the infusion of violets not being reddened by 
rcbins, this property occurs in the sublimed acid of benzoin, 
which strongly reddens infusion of litmus, but does nut 
alter the colour of violets. Has this acid, notwithstanding 
its solubility in water, some analogy to resins ? On this 
we refrain from giving a decided opinion; y^et we are in¬ 
clined to believe, that this substance is a compound of a 
vegetable acid and a smoll portion of resin, to which per¬ 
haps its solidity is owing. Finally, as all the vegetable 
acids are soluble in water, it is difficult to ascribe to an acid 
this property in resins of reddening litmus. It appears 
more proper therefore, to consider the reddening of litmus 
as a character of resins, till fresh experiments have proved 
the contrary. ^ 


SCIENTIFIC 



•CIHNTIFIC NEW9. 


Sir 


SCIENTIFIC NEWS. 

T*he Elements of Experimental Chemistry, by William 
Henry, M. D. F, JR. S, ^c. The 6ih Edition, greatly clreSy^ 
enlarged; and illustrated with JSine Plates engraved by 
Lowry, ^voht, 8oo. 1138/). 

Few of our chemical readers can be unacquainted with 
the useful work of Dr. H., that first appeared in 1800, 
under the title of an Epitome of Chemistry, forming a 
volume of about 200 p« in 12mo; and subsequently in¬ 
creased, through successive editions, to a thick 8vo. .The 
unexampled progress made in the science of chemistry 
within the last two years has rendered such an addition of 
new matter necessary, that the bulk of the present edition 
is more than double that of the last; and as much witeratiuu 
was requisite on the same account in wimt had before been 
written, it may now be considered almost as a new work. 
Accordingly the author has altered its title, to reiulcr it 
zno^e appropriate to its present state. It would be super¬ 
fluous to say more of its merits, than that it is v^orthy of its 
author; and of a work so long before the public iiutiiing 
more can be necessary, than to point out what 1ms been 
done in the present edition. The chapters on Chemi¬ 
cal Affinity, and Heat or Caloric, have received copious 
introductions, explaining their theory and laws. After 
the chapter on Water follows one entirely new on the 
Chemical Agencies of Common and Galvanic Electricity. 

The analysis of the fixed alkalis and ammonia, and au 
account of their bases, render the chapter on Alkalis almost 
wholly new; and nearly the same may be said of the fol¬ 
lowing chapter on Earths. The chapter on Acids, which 
was a mere enumeration of their characteristic qualities in 
less than a page, now very advantageously occiqtias seven 
with a^isquisition on their nature and properties. The 
introduction to chap, viii, on the General Properties of 
Metals, is completely rewritten, and much enlarged. Bitu¬ 
mens, and the Vegetable Principles of Asparagus, Kirn 

tree 
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tree gum, and Elecampane, form two new leeiiona tn ad¬ 
dition to chap, xiw* ' The introduction to chap, xxi, on 
Animal Substances; the sections on Gelatine, Albnmeo, 
f and Mucus; and chap, xxiv, of the more complex Animal 
Products, may be considered as new. Indeed every chapter 
in Part I has received very considerable additions, parti¬ 
cularly that on Vegetable substances; and scarely a page 
will be found without some alteration or amendment. In 
the 2d Part of the work, the Analysis of Minerals and 
Mineral Waters, and in the Sd, the Application of Testa 
to various useful Purposes, much less was to be done; 
yet these have not been left unimproved, particularly in 
one important point, the detection of arsenic in persons 
supposed to have been poisoned. In an Appendix are given 
all the discoveries in chemistr}', that occurred during the 
progress of the work through the press, even up to those of 
Mr. Davy, that are to appear in the 2d part of the Phil. 
Trans, for the present year. Five or six new tables have 
been added to the useful collection in the preceding edi¬ 
tion, two or three improved ones have been substituted for 
some of the former, and a few necessary corrections have 
been made in ethers. An additional plate too is given, 
so that the series now comprehends every article of appa¬ 
ratus essential to the pursuit of experimental chemistry. 

Trratwe on Mr. W. Moore, of the Royal Military Academy, will 
the doctrm«jof in the year 1811 a Treatise on the Doctrine of 

plied to miU- Fluxions, with its Application to all the most useful parts 
tary.eiid oAvai Tri^e Theory of Gunnery; The Motion of Rockets,, 

^ indifferent Mediums; the Blowing up of Bridges, For- 

tiheations, fkc,; and several other new and important 
matters connected with Military and Naval Science. The 
Fluxions will be treated in the most easy manner, that 
the subject will admit; and the same correct principles 
observed throughout the performance; a thing which no 
. Author in the F.ugli8h Language, that 1 am acquainUd with* 

has done. The whole will be printed in 1 Vol. 8vo, and 
will be particularly adapted for all Military Institutions of 
eminence. 


la 
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In a late raport made to tlm Freneh JEmperor on tbe PerQ»n<nt 
arta fod manufactures of France jt m stated, that a grand 5S2ovei«ntt* 
improvement has been made in calico printing by tbe^ dis- France, 
covery of a permanent green. The English are represented 
as having offered great rewards and sought in vain for this 
H. process, which France has had the honour of discovering, 
and the advantage of which site alone will enjoy. It is now 
nearly two years since Mr. llett of Stratford took out a 
"patent for a mode of producing permanent greens on linen 
and cotton by a process in all probability the same as that pmbsblv of 
alluded to in the French report; for the* English journals, 
to which Mr. llett's specification was given, must have 
made his process known in France. Shortly after the in¬ 
troduction of Mr. llett's colour, we understand a Mr. 

Thomson, a calico printer in Lancashire, discovered a mode 
of producing a permanent green on lintm and cotton at one 
application, by a process entirely different from that of Mr. 

|lett, in as much as it is compatible with all the various 
aysfems of colours afforded both by madder and weld. 

This last process supplies a great desideratum in the art of 
calici^ printing, and is capable of e;ttcnsive application. 
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324 : McqMATic i£tn m its dit^erent states. 

biif: foand, to my great surprise^ tliat it was not at all 
Tolatiie- or decomposable at this degree of heat, and that 
it gave oiF no gaseous matter* 

*■ The circumstance, that a substance composed princi. 
pally 'of oxiinuriatic acid and ammonia should resist de. 
composition or-change, at so high a temperature, induced 
roe to pay particuiax attention to the proper lies of this new 
body. 

PraperdM of It had no tastc nor smell; it did not seem to be soluble, 
thUcompounA. ^ undergo any perceptible change when digested 

in boiling water : it did not appear to be acted upon by suU 
phuric, muriatic, or nitric acids, nor by a strung lixiTium 
of potash. The only processes by which it seemed, sus¬ 
ceptible of decomposition were combustioti, and the ac¬ 
tion of ignited hi<flrat of potash. When brought into the 
flame of a spirit lamp, and made red-hot, it gave feeble in¬ 
dications of indammation, and tinged the flame of a ydlow 
colour, and left a fixed acid, haring the properties of phos. 
phoric acid* When acted on by red-hot hklrat of potash, 
it emitted a smelt of ammonia, burnt where it was in con¬ 
tact with air, and appeared to dissolre in the alkali. The 
potash which had been so acted upon gate muriatic acid, by 
the addition of sulphuric acid. 

1 heated some of the powder to whiteness, in a tube of 
platina; but it did not appear to alter; and after ignition 
gare ammonia by the action of fused hidrat of potash. 
A.mm«mai doe* I caused ammonia,, made as dry as possible, to act on 
not decompose tjjg phosphurctted liquor of Messrs. Gay-Lussac , wul 

or wdphMreuw^ Thenard; and on the sulphuretted muriatic liquor of i)r. 

muriaiic acid, Thompson V but BO decomposition took place: nOr was 
but Awms new .* ... 

comjwundf a.ny muriate of ammonia formed when proper precautions 
with them. taken to exclude moisture. The results were new 

combinations; that from the phosphurctted liquor was 
a white solid, from which a part of the phosphorus was 
separated by heat, but which seemed no farther decom- 
posable, eTcn fay ignition. That from the sulphuretted 
liquor was likewise solid, and had various shades of dl^ilour, 
from a bright purple to a golden yellow, according as it 
WiJ& more or less saturated with ammonia. But as these 
compounds did not present the same tmiform and interest- 

ft B 

in^ 



ON THE KURIATIC ACID IN ITS DIfTERENT STATES. 

iflg properties^ fts thst from the phosphoric sublimate^ 

I did not examine them minutely: I contented inysejif vith 
ascertaining, that no substance knoivn to contain oxigeiv 
could be procured from oximiiriatic acid, in this mode of 
operation. 

It has been said, and taken for granted by many che- Oxirnwriatir 
mists, that, when oximnriatic acid and ammonia act upon 
each other, water is formed* I hate sereral times mAde^aleTbut7ry^ 
the experiment, and 1 am convinced that this is not the 
case. When about 15 or 16 parts of oximuriatic acid gasirog^** 
are mixed with from 40 to 46 parts of aromoniacal gas, there 
is a condensation of nearly the whole of the acid and al¬ 
kaline gasses, and from 6 to 6 parts of nitrogen are pro¬ 
duced ; and the result is dry muriate of ammonia* 

Mr. Cruickshank has shown, that oximuriatic add and Action of oxi- 
hidrogen, when mixed in proportions nearly equal, 'pro- 
duce a matter almost entirely condensible by water*; and ^ 

Messrs. Gay-Lussac and Thenard have stated, that this 
matter is common muriatic add gas, and that no water is 
deposited in the operation. I have made a number of cx- 
perimentls on the action of oximuriatic acid gas, and hidro. 
gen. W'hen these bodies were mixed in equal volumes 
over water, and introduced into an exhausted vessel and 
fired by the electric spark, there was always a deposition of 
a slight vapour; and a condensation of from to of the 
volume; but the gas remaining was muriatic acid gas. 1 
have attempted to make the experiment in a manner still 
more refined, by drying the oximuriatic acid and the 
hidrogen by introducing them into vessels containing muriate 
of lime, and by suffering them to combine common 
temperatures; but I have never been able to avoid a 
slight condensation; though in proportion as the gasses 
were free from oxigen dr water, this condensation dU 
jBtinished. 

I mixed together sulphuretted hidrogen in a high degree OximMrijtic 
of purity and oximuriatic acid gas both dried, in equal 
Tolunfes: in this instance the condensation was not ^ ; hidrogen. 
sulphur, which seemedi to contain a little oximuriatic acid, 

* Journal, 4te series, vai. v, p. 201 and foil. 
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ON THE MUlllATIC ACID IN ITS DltFEAENT STATES. 


F-xlsti^nce of 
vatc) in imi- 
riatio at’id jjas 
qufciitionable. 


was folnned on the Wdea of the vessel; ho vapohr was de¬ 
posited ; and the residual gas codtaihed about of mu¬ 
riatic acid gaS) and the remainder was inflammable. 

' Messrs. Gay-Lvissac and Thenard have proved by a 
copious cotlecdoii of Instances, that, in the usual cases 
where oxigen is procured from oximuriatie acid, water is 
always present, and muriatic acid gas is formed; now, as 
it is shown, that oximuriatie gas is converted into muiiatic 
acid gas by combining with hidrogert, it is scarcely possible to 
avoid the conclusion, that the oxigen is derived from the 
decomposition of water, and, consequently, that the idea 
of the existence of water in muriatic acid gas is hypo- 
tlictical, depending upon an assumption which has nut yet 
been proved—the existence of oxigeu in oximuriatie acid 


gas. 

<;upphs('(l pioof Messrs. Gay-Lussac and Theoard indeed have stated an 
i..f itiloubtful. experiment, which they consider as proving, that muriatic 
acid gas contains one quarter of its weight of combined 
water. They passed this gas over litharge, and obtained 
so miich water; but it is obvious, that in tbis case they 
formed the same compound as that produced by the action 
of oximuriatie acid on lead; and in this process the mu¬ 
riatic acid must loose its hidrogen, and the lead its oxigen; 
which of course would form water; these able chemists, 
indeed, from the conclusion of their memoir, seem aware, 
that such an explanation may be given, for they say that 
the oximuriatie acid may be considered as a simple body. 
Arnon, c>niTi\i' I hare repeated those experiments, which led me first to 
natir acid gas fuspect the existence of combined water in muriatic acid, 

of racrcuiy, * , 

With consVderable care; 1 find, that, when mercury is 

made to act upon I in volume of muriatic acid gas, by 
voltaic electricity, all the acid disappears, calomel is formed, 
and about *5 of hidrogen evolved. , 

With potassium, in experiments made over very dry mer¬ 
cury, the quantity of hidrogen is always from 9 to H, the 
volume of the muriatic hetd gas used being 20, 
tin, and amc. Aud in some experiments made very carefully 'by my 
brother Mr. John Davy, on the decomposition of muriatic 
atid gas by heated tin and zinc, hidrogen equal to about 
half its volume was disengaged, and metalitc muriates, the 

same 



ox Tir* muriatic acid IX 1T« different states. 327 

&aine as iItpse produced by the combustion of tin and ainc 
in uximuriatic gas, resulted. ^ 

It is evidetit from this scries of obserrations, that ScKeele^s Sclicelc’s hyp<»- 
Tiew(tho»gh obscured by terms derived from a vague 
unfounded general theory) of the nature of the oximuriatic French- 
and muriatic acids may be considered as an expression of 
facts ; while the view' adopted by the French school of che¬ 
mistry, and which, till it is minutely examined, appears so 
beautiful and satisfactory^rests^ in the present state of our 
knovviedge, upon hypothetical grounds. 

When oxirnuriatic acid is acted upon by nearly an equal Oxiranmt‘;c 
volume of hidrogen, a combination takes place between 
tluni, and muriatic acid gas results. When muriatic acid niiticacki; and 
gab is acted on by mercury, or any Other metal, the oxi- 
muriatic acid is attracted from the bidrogen, by the stronger 
affinity of the metal j and an oximuriatc, exactly similar to 
that formed by combustion,, is produced. 

The action of water upon those compounds, which have The mmiatcto 
been usjially considered as muriates, or as dry muriates, 
which are properly combinations of oxirnuriatic acid with ac-.d with m- 
inflammable bases, may be easily explained, according to 
these views of the subject. When tvater is added in certain 
quantities to Liiiavius’s liquor, a solid crystallized mass is 
obtained, from which oxide of tin and muriate of ammonia 
can be procured by ammonia. Tn this case, oxigen may 
be conceived to be supplied to the tin, and hidrugcu to 
the oxirnuriatic uchi. 

The compound formed by burning phosphorus in o.Ti- Oxirnuriatic 
muriatic acid is in a similar relation to water: if that sub- 

pu'iVUI. 

stance be added to it, it is resolved into two powerful acids; 
oxigen, it may be supposed, is furnished to the phosphorus 
to form phosphoric acid^ hidrogen to the oxirnuriatic acid 
to form common muriatic acid gas. 

None of the combinations of the oxirnuriatic acid with Difference be. 
inflammable bodies can be decomposed by dry acids; 
this seems to be the test which distinguishes the oxirnuriatic riatic cumbi. 
comMuations from the muriates, though they have hitherto 
been confounded together. Muriate of potash for instance, 
if Mr. Berthollet’s estimation of ite composition approaches 
towards accuracy, when ignited, is a compound of oximn- 

1 riatic 
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riaHc acid with potassiuHi. Muriate of ammonia is a com. 
pound of muriatic acid gas and ammonia; and when acted 
on by potassium, it is decompounded; the nximuriatic acid 
<n}ay be conceived to combine with the potassium to form 
muriate of potash, and the ammonia and hidrogen are set 
free. 

Heat and light The vivid combustion of bodies in oximuriatic acid gas, 
results of ill- first view, appears a reason why oxigen should be ad. 

combination mitfed in it; but heat and lighten merely results of the in.' 
solely. tense agency of combination. Sulphur and metals, alka. 

line earths and acids become ignited during their mutual 
agency ; and such an effect might be expected in an opera. 
tioD so rapid as that of oximuriatic acid upon metals and 
inffaramable bodies. 


It may be said, that a strong argument in favour of the 
hypothesis, that oximuriatic acid consists of an acid basis 
united to oxigen, exists in the general analogy of the com. 
pounds of oximuriatic acid and metals to the common 
neutral salts. . But this analogy, when strictly investigated, 
will be found to be very indistinct; and, even allowing it, 
it may be applied with as much force to support an opposite 


Kew view of 
iho composi^on 
of neutral salts. 


doctrine, namely, that the neutral salts are compounds of 
bases with water; and the metals of bases with hidi^ogen; 
and that in the ease of the action of oximuriatic acid and 


metals, the metal furnishes hidrogen to form muriatic acid, 
and a basis to produce the neutral combination. 

QuantHy of hi* That the quantity of hidrogen evolved during the decom, 
drogen evolved position of muriatic acid gas by metals is the same, that would 
add by me^ls be produced during the decomposition of water by the same 
»o proof of the bodies, appears, at first view, an evidence in favour of the 
l^^wnce of gjjiitence of water in muriatic acid gas; but as there is only 
one known combination of hidrogen with oximuriatic acid, 
one quanrity must always be separated, Hidrogen is dts. 
engaged from its oximuriatic combination by a matal,' in the 
same wanner as one metal is disengaged by another from 
similar combinations; and of all tnfiammaMe bodies that 
form compounds of this kind, except perhaps phospi^oros 
and sulphur, hidrogen is that which seems to adhere to 
ftxiffluriatic acid with the least force. 


I have 
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1 have caused strong explosions frpm an electrical jar, to Elpctm iiy do«i 
passthrough oximuriatic gas, by means of points of pl^^-oximuii»iic*jiX 
tina, for several hours in succession; but it seemed not to 
undergo the slightest change. > • 

1 electrized the oximuriates of phosphorus and sulphurorthr nximn- 
for some hours, by the power of the voltaic apparatus of 
1000 double plates: no gas separated, but a minute quan.sulphiu. 
tity of hidrogen, which 1 am inclined to attribute to the 
presence of moisture in the apparatus, employed; for C 
once obtained hidrogen from Libavius^s liquor by a similar 
operation; but 1 have ascertained, that this was owing to 
the decomposition of water, adhering to the mercury; and 
in some late experiments made with 2(X)0 double plates, in 
which the discharge was from platina wires, and in which 
the mercury used for confining the liquor was carefully * 

boiled, there was no production of any permanent clastic 
matter, - ^ 

As there are no experimental evidences of the existence of What is the 
oxigen in oximuriatic acid gas, a natural qoejstion ^i'**®*, 
concerning the nature of those compounds, in which the riatc.: 
muriatic acid has been supposed to exist combined with 
much more oxigen than oximuriatic acid, in the state iu 
which it has been named by Mr. Chenevix hyperoxigenized 
muriatic acid. 

Can the oximuriatic acid combine either with oxigen or Does oximn- 

hidrogen, *and form with each af them an acid compound: ^ 

of which that with hidrogen has the strongest, and that botlj oxigon 

with oxigen the weakest affinity for bases? for the able*^”*? 

® _ . t, . . 1.°'’'* hypeioxi- 

chemist, to whom 1 have just referred, conceives, that rnuumje acid 
hyperoximunates are decomposed by muriatic aoid. Or, 
hypcroxirouriatic acid the basis of ail this class of bodies, mtk ? 
the most simple form of this species of matter? 

The phenomena of the composition and decomposition of 
the byperoximuriates may be explained on either of these 
suppositions; but they are mere suppositions unsupported 
by Experiment. 

I iAve endeavoured to obtain the neutralizing acid, which Unsucc^'ui 
has been imagined to be byperoxigenised, from hyperoxi- J^nTiyperox^^^ 
muriate of potash, by various modes, but uniformly with..mariaiic acid 
Qttt success. By distilling the salt with dry boracic acid, 

though 
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Ihungh a little oximuriatic acid is generated ; yet oxigen is 
the chief gaseous product, and a muriate of potash not de¬ 
composable is produced: 

^ ^ The distillation of the orange eoloiircd fluid, produced 

by dissolving hyperoxioiuriate .of potash in sulphuric acid, 
adords only oxigon in great excess, and oximuriatic acid, 
f.u'ts. uiiuTom- When solutions of muriates, or muriatic acid, are elec- 
aiiiv i(j tli(^ lOp- trizod in the voltaic circuit, oxiinuriatic acid is evolved at 
^ xi u-uce. the positive surface, and hidrogen at the negative surface. 

AVJien a .soluliou of oximuriatic arid in water is electrized, 
oximuriatic acid and oxigen apimar* at the positive surface, 
and hidrogen at the negative surface; facts vrhicb are cer¬ 
tainly unfavourable to the idea of the existence of hyper- 
oxigetiised muriatic acid, ’ whether it be imagined a com- 
» pouiHl of oximuriatic acid ivith oxigen, or the basis of 

oximuriatic arid. 


iTvpr«ixtmu- If the facts respecting the hyperoximuriatc of potash, 
iirtO'jXitabh indeed, be closely reasoned upon, it must be regarded as 
ui!i, poufri«in"<*thing more than as a triple compound of oximuriatic 
ini.r* tixitieil ^ arid, potassium, and oxigen. AVe havr no right to assume 
?r..u iii iolb. i. existence of any peculiar acid in it, or of a consider¬ 
able portion of combined water; and it i» perhaps more 
conformable to. the analogy of chemistry, to suppose the 
large quantity of oxigen combined with the potassium; 
which we know has an intense afTinity for oxigen, and 
which, from some experiments, J am inclined to believe, is 
capable of combining directly with more oxigen than exists 
in potash; than with the oximuriatic acid, w hich, as far as 
is known, has no affinity for that substance. 

DicompcrtUiou It is gervprdlly supposed, that a mixture of oxiinuriatic 

hyperoximiiriatie acid is disengaged, when hyper- 
I'v muiiaac oximuriate of potash is decomposed by common muriatic 
acid f; but I am satisfied from several trials, that the gas 

procured 


*■ The quaiUily of oximuriatic acid in the aqueous solution is so 
tmall, that the principal products must be referred to the decom¬ 
position of water. 'I’his happens in other instances; the**water 
onl,\ is decomposed in dilute solutions of nitric and sulphuric acids. 

t if hyperoximuriatc of potasli be decomposed by nitric or sul¬ 
phuric aei J, it aftbrds oximuriatic acid and oxigen. if it be acted 

upon 
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procured in this way, when not mixed with oxigen, unites 
to the same quantity of hidrogcn as common oxiimiriatic 
a^-id gas from manganese; and! find, by acareful examination, 
that the gas disengaged during the solution of platiua in «• 
mixture of nitric and muriatic acids, wUieh has been re¬ 
garded as hyperoximuriatie acid, but which I staled some 
years ago to possess the properties of oxiinutiatic acid gasf, 
is actually this body, owing its peculiar colour to a small 
quantity of nitrimturiatic vapour suspciiued in it, and from 
which it is easily freed by washing. 

Few substances, perhaps, have less daim to be con- Oximovi^itic 
sidcred as acid, than oximuriatic acid. As }e« we have 
right to say that it has been decompounded; and, as its 
tendency of combination is with pure infiamn^able matters, l>»t po-siLiy 
it may possibly belong to the same class of bodies as oxigen. 

May it not in fact be a peculiar acidifying and dissolving uo :tcid<iy- 
principlc, forming compounds with combustible bjodics, 
analogous to acids containing oxigen, or oxides, in their 
properties and powers of combination; but differing from 
them, in being for the most part decomposable by water? 

On this idea muriatic acid may be considered as having 

upon by imiridfic acid, it affords a large quant liy of oximuriafic 
,acid gas only. In this j.ist case, the phcjiomenoii seems merely to 
tiepenci upon the decojuposition of the muriatic acid gas by thc- 
oxigen loOacJy ccjinbiued in the salt. 

* Tills likewise appears from Mr, Cruitksiiaiiks experiments. 

See NichoUoifs Journal, Vol. V, dto, p :^0t>. 

fTheplalina, I find by several experiments, made with great The plai'ma 
care, has no aiuire in producing the evolution of this gas. Jt is ha^u diajcju 
• funned during the production of aqua nigiii, 'I h* hidrogen of “** 

the muriatic acid attracts,oxigen from the uitric acid. Oximu- 
riatic acid ga:. is set free, and nitrous gas rcmaui.-> in the solution, 
and gives it a deep red colour. Nitrous acid and muriatic acid 
produce no oximuriatic acid gas. PUilina, during its solution in 
perfectly formed aqua regia, gives only nitrous gas and nitrous va¬ 
pour; and I find, that rather more oximuriatic acid gas is pro¬ 
duced, by heating together equal quantities of nitrid add of 1-45, 
and ^ruriatic acid of ri8, when they arc not in contact with 
jdaiina, than when exposed to that metal. 'I'he oximuriatic acid 
gas, produced from muriatic acid by nitric acid, ] find combines 
with about an equal volume of hidrogen by detonation. 


hidrogen 
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Itidrogen forits end dAimtiriatic acid for its acidifying 
prind{>le. And the phosphoric sublimate as haring phos* 
phorus for its basis, and oxinmriatic acid for its acidifying 
(matter. And Ubarius^g liq^uor, and the compounds of 
arseitic with oxtmoriatic acid, may he regarded as analogous 
bodies. The combinations of oximoriatic acid with lead, 
silver, mercury, potassium, and sodium, in this view would 
be considered as a class of bodies related more to oxides 
than acids, in their powers of attraction, 
i-hemical ncK It is needless to take up the time of this learned society 
mcncktiire re- j,jp. dvrclUng upon the imperfection of the modern nomen. 
?S*^charige. cJaturc of these substances. It is in many cases connected 
with false ideas of their nature and compoeition, and in a 
more advanced state of the inquiry it will bo necessary for 
the progress of science, that it should undergo material 
alterations. 


CoiRpoiinds of It is extremely probable, that' there are many combinai. 
Sth inflamma-oximurlatic acid with'’ inflammable bodies,’ 
i>ie subhtanccs. which hate tiot yet been investigated. With phosphorus 
it seems capable of combining in at least three proportions; 
the phosphuretted muriatic acid of Gay-Lussac and Thenard 
is the compound Containing the maximum of phosphorus. 
The crystalline phosphoric sublimate, and the liquor formed 
by the combustion of phosphorus in oximoriatic acid gas, 
disengage no phosphorus by the action of water; the subli. 
mate, as 1 have already mentioned, affords phosphoric and 
muriatic acid; and the liquid, Tbelieve, only phosphorous 
acid and muriatic acid. 


The sublimate from the boracic basis gives, I believe, 
only boracce and muriatic acid, and may be regarded as 
boracium acidifled by pximuriatic acid. 

Tiu ir decnm* It IS evident, that, whenever an oximanattc combination 
^rte^rdew decomposed by water, the oxide, or acid, or alkali, or 
to the porpor- oxidated body formed, must be in the same proportion as 
the muriatic acid gas, as the oxigen and hidrogen mnst hear 
ntes, acidt, and the same Tdation to each other; and experiments upon 
alkaline'earths. compounds will probably afford simple modds of 

ascertaining the proportions of the elements in the different 
oxides, acids, and ^luline earths. 


If 
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If, accordiag to the ingenious idea of Mr. Dalton, hidro. Weights of Stf. 
. ^en be con^ered.as 1 in weight, in the proportion 
exists ia water, then oxigen wifi be nearly 7-5; and as. 

Burning that potash is composed of 1 proportion of oxi.^ 
gen, asid t of potassium, then potash will be 48, and po. 
tassium* about 40*5; and from an experiment which I 
hare detailed in the last Bakerian lecture, on‘the combos, 
tion of potassitm in muriatic acid gas, oximuriatic acid 
wilf^ be represented by 32*9, and muriatic acid gas, of 
course, by 33*9; and this cstiination agrees with the spe. 
cific gravity of oximuriatic acid gas, and muriatic acid gas. 

From my experiments, 1<X) cubical inches of oximuriatic 
acid gas weigh, the reductions being made for the mean 
temperature and pressure, 74*5 grains*; whereas by esti. 
rnation they should weigh 74*d. Muriatic acid gas 1 find 
weighs, under like circumstances, in the quantity of 300 
cubic inches, 39 grains; by estimation it should yreigh 
38*4 grains. 

It is easy from these diata, knowing the compositioii of 
any dry muriate, to ascertain the quantity of oxide ^or of 
acid it wouhl furnish by the action of water, and conse. 
quently the quantity of oxtgen with which the iniiaunmahle 
matter wUi eoubine f. 

Itt 

* Suppofing potash to contain imariy 15*6 percent of oxigen. ‘ 

■| 1 have statevi in the last Bakeriaft ic!Gtuj‘e« that, during the 
decomposition of the amalgaari fi'oni ammonia, 1 in volume of 
fiidit^eo to 2 of ammonia is evolved; it is reniarkable, that what¬ 
ever theory of the nature of this extraordinary compound be * 

adopted, there wHl be a happy coincidence as to definite propoi - 
* tioAs. If it be supposed that the hidrog^ arises front the decom¬ 
position of water; then the oxigen, that must be' assumed to exist 
in ammonia, will be exactly suffident to neutralize the hidro- 
gen in an equal volume of muriatic add; or if k be siud, that am¬ 
monium is a compound of 3 of ammonia and I of bidrogen in vo¬ 
lume, Ujca equal vdumes of muriatic acid gas and aratnonia wUI 
produce same compound as oximuri^tc add and ammonium, . 
supposing they could be immediately combined. I once thought, hfodified |ihln- 
thattij^ phenomena of metallization might be explained accord-Uieury, 
ing to t modified phlogistic theory, by supposing thfds iHjlFeient 
classes of metaUic bodies: Flr^ the finsUd of kriinionia, inVhick 
Mdragen was so loosely combmed as to be separable wkh great 

ease, 
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ON THE MURIATIC ACID IN ITS, DIFFERENT STATES. 

In considering .tlw? drj muriates as eotnpoumls of oxi- 
muriatic acid and inflammable bodies, thtr argument that I 
hare' used in the last Ilalcerian lecture, to show, that 
potassium docs not form hydrat of potash by combustion, 
is considerably strengthened; for from the quantity of oxi- 
muriatic acid the metal requires to produce a muriate, it 
seems to be shown, that it is' thu simplest known form of 
the alkaline matter. This 1 think approaches to an ea:* 
perimenftim crmln. Potash made by alcohol, and that has 
been heated to redness, appears to be a hydrat of potash ; 
XThile the potash formed by the combustion of potassium 
must be considered as a pure nielalUp oxide, which re¬ 
quires about 19 per centof water to couvertit into a hydrat. 

Among all the known combustible bodies charcoal is the 
only one, which does not combine directly xvith oximiiriatic 
acid gas; and yet there is reason for bcUcring, that this 
combination may be formed by the intermedium of bldro- 
gen. 1 am inclined to consider the oily substance, pro¬ 
duced by the action of oximuriafic add gas and olefient 
gas, as a ternary compound of these, bodies ; for they 
combine nearly in equal volumes: and I find, that by the 
action of potassium upon the oil so produced, muriate of 
potash is formed, and gaseous matter, which I have not 
yet been able to collect in sufficient quantity to decide upon 
its nature, is formed. Artificial camphor, and muriatic 
ether, as is probable from the ingenious experiments of Mr. 
Gehleii and Mr. Thenard, must be combinations of a si. 
roilar kind, one probably with more hidrogen, and the 
other xvith more carbon. 


ease, ami in which, in consequence of the small affinity of the basis 
for water, it had little tendency focombine withoxigen. The second, 
the metals of the alkalis and alkaline earths, in which the hidrogen 
was more firmly combined, but in combustion forming w'ater capa¬ 
ble of being separated from the basis. And, thirdly, the metals 
bf the earths ami common metals, in which the hidrogen was more 
intimately combined; pmducing by union with oxigen, water not 
very qtkestion- separabie by any new attractions. The phenomena of thq^ action 
able- of potsssaum and sodium upon nniriatic acid, referred to in the 

text, seem however to overturn these speculations^ so far^ as they 
cmicern the metals from the fixed alkalis. 


One 
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One of the greatest problems in economical chemistry is DceomposlUon 
the dccompositioR of themoriaterof soda and potash. The®^ 

Solution of this problem 'wil!, perhaps, be facilitated by soda, 
these new views. The afTmity of potassium and sodium 
for oximnriatic acid is very strong; but so likewise is* 
their attraction for oxigen, and the atluiity of their oxides 
for water. The affinities of oximnriatic acid gas for bidro- 
gen, and of muriatic acid gas for water, arc likewise of 
a powerful kind. Water, therefore, rhould bo present 
in all cases, when it is intended to attempt to produce 
alkali. It is not difficult after these views to explain (he 
decomposition of common sail by aluminous or silicious 
substances, which, as it hos been long known, act only 
when they contain water. In these cases the sodium may 
be„conccivcd to combine with the oxigen of the water and 
with the earth, to form a vitreous compound; and the oxi- 
muriatic acid to unite with the hidrogen of the water, form¬ 
ing muriatic ucid gas. 

It is also easy, according to these new ideas, to explain and of salt by 
the decomposition of salt by moistened litharge, the ^ 

of which has so much perplexed the most acute chemists. 

It may be conceived to be an instance of compound affinity: * 

the oximuriatic acid is attracteil by the lead, and the so¬ 
dium combines wdih the oxigen of the litharge and with 
water to form hydrat of" soda, which gradually attracts 
carbonic acid from the air. 

As iron baa a strong affinity for oximuriatic acid, I at- Salt decompo.,- 
tempted to procure soda by passing steam over a mixture 
iron filings and muriate of soda intensely heated: and in hcaie < mixture 
this way I succeeded in decomposing some of the salt: 

’ hidrpgen came over; a little hidrate of soda was formed; 
and muriate of iron was produced. 

It does not seem improbable, supposing the views that I’ot^sium and 
have been developed accurate, that, by complex affinilies, 
even potassium and sodium in their metallic form maybeib^*’^ oximuria- 
' procured from their oximuriatic combinations. For 
purpose the oximuriatic acid should be attracted by one sub- • 
stanci^ and the alkaline metals by another; and such 
bodici should be selected for the experiment, as would 

produce 
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produce compottnds differing considerably in degree of 
Tolatility. ' 

I cannot conclnde the subjectof die applidation of these 
doctrIneS) without asking permission to direct the attention 
*of the Society to some of the theoretical relations of the 
facts noticed in tbe preceding pages. 

That a body principally composed of oximuriatic acid 
and ammonia, two substances which hare been generally 
cdnceiTed incapable of existing together, should be so dif¬ 
ficult of decomposition, as to be scarcely affected by any 
of the agents of chemistry, is a phenomenon of a per¬ 
fectly new kind. Three bodies, two of which are per¬ 
manent gases, and the other of which is considerably vola¬ 
tile, form, in this instance, a substance neither fusible nor 
volatile at a white h^t. It could not have been expected, 
that ammonia would remain fixed at such a temperature; 
but that it should remain fixed in combination with oxi- 


muriatic acid w'ould have appeared incredible, according 
to all the existing analogies of chemistry. The expexi- 
meats, on which these conclusions are founded, are, how¬ 
ever, uniform in their results; and it is easy to repeat 
CorapTexity of them. They seem to show, that the common chemical pro- 

complexity of composition is uniformly con¬ 
ed facility nected with facility of decomposition, is not well founded. 
^decompoBi- Qompound of oximufiatic acid, phosphorus, and am¬ 
monia, resembles an oxide, such as silex, or that of colum- 
biutn in its general chemical characters, and is as refrac¬ 
tory when treated by common reagents; and except by 
the effects of combustion, pr the agency of fused potash, 
its nature could not be detected by any of the usual methods 
of analysis, fs it not lilcety, reasoning from these cirCum- 
ftancoi, that many of the substances, now supposed to be 
elementary, thay be reduced, into simpler forms of matter ? 
And that an Intense attraction, and an equilibrium of at¬ 
traction, may givp^ a compound, containing several con¬ 
stituents, that refractory character, which is generally at. 
tributed ip unity of ednstitntion, or to the homogeneous 
nature of its parts ? , ^ ^ 

Bfeside the compound, of the phosphoric guWimate and 
poands of the, ammonia, and the other analogous compound's which have 

(»!cimutiauc 

scii* been 
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been referred to, -it is probable, that other compounds of 

like nature may bo formed of the oxides, alkalis, and 

earths, with the oximuriatic combiuations, or of the oxu 

muriatic compounds with each other; and'should this bo 

the case, the more refined analogies of chemical philosophy 

will be extended by these new, and, as it would seem at 

first view, contradictory facts. For if, as 1 hare said, which apijeari: 

oximuriatic acid gas be referred to the same class of bodies 

as oxigen gas, then, as oxigen is not an acid, but forms 

acids by combining with certain inflammable bodies, so 

oximuriatic acid, by uniting to similar substances, may be 

conceived to form either acids, whidi is the case when it 

combines with hidrogen, or compounds like acids or oxides, 

capable of forming neutral combinations, as in the in. 

stances of the oximuriates of phosphorus and tin. 

Like oxigen, oximuriatic acid is attracted by the positive 
surface in voltaic combinations; and on the hypothesis of 
the connection of chemical attraction with electrical 
powers, all its energies of combination correspond with 
those of a body supposed to be negative in a high degree. 

And in most of its compounds, except those containing 
the alkaline metals, which may be conceived in the highest 
degree positive, and the metals with which it forms in* 
soluble compounds, it seems still to retain its negative,cha* 
ractcr. 

(To be Concluded in our next,) 

-sjaar.-'- -—- a err.. " j i„.f.ta.vx T"' ,,i, 

II. 

'Observations upon Luminous Animats. Macartney, 

Esq. CommunictUed bjf Everard Home, Esq. E. R,S.* 

4 

, The property, which certain animals possess of emitting Luminous ani* 
light, is so curious and interesting, lhat it has attracted 
attenyoo of naturalists in all ages. It was particularly atwnUuh, 
noticed by Aristotle and Pliny among the ancients; and 
the publicadons of the dilferent learned societies in Europe 

• Philos. Trans, for 1810, p. 258. 
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(^ontRiQ numerous memoirs upon the subject. Notuith-* 
standing the degrees of regard bestowed njion the history o* 
luminous animals, it is still very imjUTfect; the power of 
prodneing light ajipe.ars to have been uttiibiited to several 
creatures which do not possess it ; some species, wliiefi en¬ 
joy it in an emiivent degree, have been imperfectly de¬ 
scribed, or entirely uinj'bserred: the organs which atlord 
the light in certain animals have not been examined by dis* 
section; and lastly, the explanations that have been givcu 
of the plienoinena of animal light arc unsatisfactor}, and 
in some insiances palpttbly erroneous. 

’ As this subject forms an i«leres<ing ])art of the history 
of orgaiiued beings, J have for some years availetl my self 
of such opportunities as occurretl for its inu^tigaiion- 
Havitig eoramtiiiicated the result of some of my researches 
to the Right lloiunirablc Sir .Joseph lianhs, he innne- 
diatcly olfercd me hi» assistance with that liberaiity, wliiel* 
so eminently distuiguishis him as a real lo\».*r of selune. 
I am imlebted to him for an inspection of the valuable juur. 
iial be kept during bis voyage with Cajitain ( ook for per¬ 
mission to copy the original drawings, in his posses'ion. of 
those luminous animals discovered in both the voyage.) of 
Cook ; and for some notes upon the luminous appeaiante of 
the.sea, that were presented to him by Captain llorsbiirg, 
hose aeeuracy of observation is alicady known to this 
learned Society. 

In the following paper, 1 shall first examine the ground.? 
on which -the property of showing liglit has been ascribed 
to certain animals, that either do not possess it, or in which 
its existence is questionable. I shall next give an account of 
aoroe luminous species, of which some have been inac¬ 
curately described,* and others quite unknown- I shall eii- 
deavour to cxp'iaiii from my own oliservatlons. and the in¬ 
formation commuuinited to me by otbers, many of the 
cl re u!n Stan CCS attontting-thc luminous appearance of the sea. 
f jihall then describe the organs employed for the produc¬ 
tion of light in certain <nevies; and lastly, shall r\ view 
the. opinions which havg been entertained respecting the 
natuio and original of aulrn.tl light, and re’ntc the experi¬ 
ments I Imve made for the purpose of elucidating this part 
of the subject. 


Tile 
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The property of emitting light has been reported to be* Luminousness 
long to several tishes, more particularly the inackarcl, ^nuously to 
moonlish (titraodon mola), the dorado, nuillef, sprat, &c. cctiain fishes ^ 
Mr, llajou observed during the niigralion of the doral 
does, that their bodies were covered with luminous 

]>oirits. Those however ])covod upon examination to be 
minute spheiicai particles, that adhered to the surface of 
Ihc'iC fishe^i: and, he adds, appeared lO be precisely the 
same sort of points, that iilutninalcd the whole of the sea 
at the time. They Mere therefore in all probability the 
minute Kind of medusa, whioli 1 shall hav^* occasion to 
describe hcreaflrr. 


Go<k'lum de llivillc states, in a paper sent to the Aca¬ 
demy of Scioiues at Parin, that, on opening the scomber 
pelaniis while -lUve, he found in dillercnt parts of its body 
an oil which save ontnnieli 1ml it should be observed, 
that Rhiiie had a purtieubir theory lo support, for which 
this fact was very convenient; and that other parts of his 
memoir bear nuu'k.s of i'laccuvaiy. it may be added, that, 
if the. oil of lisIusMeic uMuilly luminous, which lliviUe, 
supposed, it would be abao^.. nlvcrsally known, instead 
of resiinj on a solitary ol)v(!rval5on. 

As far as I am able to delermiuc from whai I have seen, I'bui no r!,hti? 
the faiculty of exhibiting liglit during life does not belong 
the class of lishes. It ajjpi'aiv, probable, that some fishes 
may have atupiired the diaracb r of being luminous, from 
evolving light soon after denlh, 

SoiiM' species of lepas, ir.urcx, and chama, and sonietov- luvermer 
starfish have been said to [jossess the power of shining; aiul 
the assertion has been repeated by one w'ritur after another, 
but without quoting any authority, 

iirugueire upon otic occasion saw, as he supposed, cok,- carihwonu«j 
mon earthworms in a luminous state; all the hedges were 
filled with them; he remarked, that the light resided prin¬ 
cipally iw the posterior part of the body^. 

Flaugergues pretended to liave seen earthworms luminous 
in Aree instances; it was at each time in October; the 


body 


^Journal d’Histoire Naltirelle, Tom. II. 

Z2 
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body shone at etery pitft, but mbst bi^antly at the ge¬ 
nital organs*. " . . 

Notwithstanding this concarrencc of testimony, it is 

jfcxt to impossible, that animals, feo frequently before our 
eyes as the common earthworm, should be endowed with 
so rcmarjtable a property, widioat ercry person having 
observed it. If they only enjoyed it during the season for 
Cfipnfation, still it could not have escaped notice, as these 
creatures are usually found joined together in the most fre¬ 
quented paths, and in garden walks. 
th« tvater flea* different systems of patural history, the property of 
' shining is attributed to tlie cancer pukx. The authorities 
for this opinion are Habtital, and Thulcs and Bernard. The 
’ * fotnicr observed upon one occasion a cable that was drawn 
up from the sea exhibit light, which upon closet inspection 

was perceived to be covered by these insects+. Thulesaiid 

Bernard reported, that they met with a number of this 
species of cancer on the borders of a river entirely lunu- 
noils+. I am nevertlioless disposed to quesdon the lumU 
nous property of the cancer pulcx, as 1 have often had the 
animal in my possession, and never perceived it emit any 
light. 

and «IC ?rcolo. The account given by Linneus of the scolopendra phos- 
pmdnt phos* pho^a is so improbable and inconsistent, that one might 
pjvorea- ^ this iosccPs existence, particularly as it 

does not appear to have been ever seen, except by Ekeberg, 
the captain of an Eastindiaman, from whom Linneus learnt 

its history. 

I now proceed to fhe description of those luminous ani. 
mals, that have been iBscovcted by the Right Hononrable 
Sir Joseph Banks, Captain Horsburg, and myself. 

1 uninout Oil the passage from Madeira to Rio dc Janeiro, the sea 
ro,ai.ne mimals ^as observed by Joseph Banks to be unusually luminous^ 

flashing in many parts like lightning. He directed some of 
' F the water to be hauled up, in which he discovered two kinds 
. of animals, that occasioned the phenomenon; the one, a 

4 

• journal de, Physique, T«»ne XVI. 

I IJablital ap. Pall- n. Nord. Beytr. 4, p. S96. 

X journal dc Physique, Tome XXVIU. 
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crustaMom ioscct, whWi h«<aincd the cancer fulgsnss lh»- 
other, a la«c specie* of mednsa, to which he gave the 

xiSlino o€ pelluccoSa ' 5 — r i-.o. 

The cancer faigens bean so«.e resemblance to the common Cancer felg. m. 

shrimpt it is however considcrabljr less. The legs are ur- 
nished witlr nnmerons set*. The light of this, an.mal, 
which is very briliiant, appears to issne from e’»y P“ 
the body. See it PI. IX, «g..l, of the natnral «zc, and 

"“Themellf'l^llocens measarcs .boot six inehe. arrM. Mrfao pme- 

♦he crown or ambeila i this part is marked by a nomber of 

opakc Unes, that pass off from the c«^ to tte e.«u^ 

fcrence. The edge of the ambella is divided into lobales, 

which sacceed each other, one la.^ and two smaH 

alternately. From within the margui of 

*re saspended a nomber tiff long cord-shaped twtaiml^ 

The central part of the animal is opake, 

with font thick ifregolariy shaped proeesSBSj which hang 

down in the midst of the tentacaia. SMffg.3. 

This neophyte is the most splendid of tho lomtaons inha¬ 
bitants of the ocean. The ftmhes of Ught emitt^ daring 
its contractions are so vivid, as to affect the sight of the 

'‘’"'nom. commanicated to Sir Jo^iph Banks hy Cap-hhininnor^dm 

♦ain Horsburg* he remarks, that the luminous state of 

:rb“;e tropics is generriiy accompanied wU the 

appearance of a great number of marine ammnls of varwus 
kWs npon the surface of tto water: to many of which 
he docs not, however, altribate tta P-’-P^ST 
At other times, when the water which gave oat light was 
gsramined it appeared only to contain smaH parUcles of a 
dosky st’rav^ eolaar, which dissolved with thp sKghlest 
touch of the Snger. Ite likewise observe, that in Bom- 
bay during the hot weather of May and June, ic las 
quLly seen the edges of the sea much illuimaated by mi. ^ 

niUe sparkling pi int the Arabian sea, he T-iiminftus «*- 

nerceived seTeraUominous spots in the water, which con-, 

Ling to be anfmals, he went in the boat and caught one. 

It proved to be an Insect somewhat resembling m 
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ance the wo'odlousc, and tvas about one third of an inch 
in length. When viewed with the microscope, it seemed 
to be formed by sections of a tliin crnstaceous sub.stance. 
During the time that any fluid remained in the ahimat, it 
.shone brilliantly like the fire fly. 

In the month of June in rhe same year, he picked np 
another luminous insect on a sandy beach, which was also 
covered with a thin shell, but it wa.s of a different shape, 
and a larger size than the animal taken in the Arabian sea. 

By comparing the abovi* description with an elegant pen 
and ink drawing, which was made by Captain llorsburg, 
and accompanied his paper, I have no doubt, that both 
these insects were monocnli; the first evidently belongs to 
the genus limulu.s of Aluller; I shall therefore beg leave 
to distinguish it by the name of limnlus noctilucus. 

JVIy pursuits, and the state of my health, having fre¬ 
quently led me to the coast, I have had many opportunities 
of making observations upon the animals, which illuminate 
our own seas. Of these I have discovered three species: 
one of which is a beroe not hitherto described by authors ; 
another agrees so nearly with the medufea hemispherica, 

that 1 conceive it to be the same, or at least a variety of 

» 

tlmt species; the third a minute spe.cies of medusa, 
which I believe to be the luminous animat, so frequently 
seen by navigators, although it has never been distinfctly 
ex.vmineil or described. - 

I first met with these animals in the month of October 
1804i at Herne Bay, a small watering place upon the 
nortlicrn coast of Kent. Having observed the sea to be ex¬ 
tremely iuminous for several nights, I had a considerable 
quantity of the water taken up. When perfectly at rest, 
no light was emitted, but on the slightest .agitation of the 
vessel in which the water was contained, a brilliant scin¬ 
tillation was perceived, particularly towards the surface; 
and when the vessel was suddenly struck, a flash of light 
issued from the top of the water, in consequence of so 
many points shining at the same moment. When any of 
these sparkling points were removed from the water, they 
no longer yielded any light. They were so transparent, 
that in the air they appeared like globules of water. They 

were 



OBSBRVATlOJfS ON LUMINOUS ANlMAL«, 313 

were more minute than the head ot” the smallest Upon 
the slightest touch, they broke and yauished from the 
sight. Having strained a quantity of the lumiiious water, 
a great number of these ti’ansparent corp-.iscles were ob> 
tained npoii the cloth; and the water, which had been 
strained, did not afterward exhibit tiic least tight. 1 tliea 
put some .sea water, that bad been rendered partieuhirljr 
deal' by repeated hitratiuns, into a largo glass; and 
having lloated in it a lineelofh, on which 1 hud previously 
collected a. number of luminous points, several of them 
were liberated, and became distinctly visible in their na¬ 
tural element, by placing the glass before a piece of dark 
coloured paper. They were observed to have a tcndtuicy 
to come to the surface of the water, and after the glass 
was Set by for some time, they were found congregated 
together, and when thus collected in a body, they had a 
dusky straw colour, although individuany they ‘were so 
transparent, as to be perfectly invisible, except under par¬ 
ticular circumstances. Their substance was indeed so ex¬ 
tremely tender and delicate, that tlioy did not become 
opaque in distilled vinegar or alcohol, until immersed ik 
those liquors for a considorabJc time. 

On examining lht!f>e miiinte globules with the microscope, 

T found tliat they were not quite perfect spheres, but had 
an irregular doprc.ss.ion on one side, w hich w as formed of 
an opaque substance, that projected a Jittlc way inwards, 
producing such an appcaraiuje as would arise from tying 
the neck of a round bag, and turning it into the body. 

The motions of these creatures in the w.ilcr were slow 
and graceful, and not accompanied, by any"visible con¬ 
traction of their bodicB. After death tkc) always .subsided 
to the bottom of the vessel. 

From the spiirkiiug light afforded by this species, I shall Medusa sr>i- 
distinguieh it by the name of toedusa scintilians. * 

The night foHowing tliat, on which 1 discovered the pre-liercu- 
ceding animal, 1 caught the two other Jumiuous species. 

Oitt of these r shall call the beroe fqlgcws. 

This most eb^gant creature is of a colour eJianging be-d. m nb' tL 
tween purple, violet, and pale blue; the body is truncated 
bc/orc, and pointed behind 5 but the form is difficult to 

assign. 
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Light emitted 
by it. 


Hemispherical 

medusa. 


assign, as it is varied tty partial contractions, at the ant. 
mai's pleasure. I have represented the two 'extremes of 
form, that 1 have seen this creature assume: the first is 
•somewhat that of a cucumber, which, as betng the one it 
takes when at rest, should perhaps be considered as its pro. 
per shape: the other resembles a pear, and is the figure it 
has in the most contracted state. The body is hollow, or 
forms internally an infundibular cavity, which has a wide 
opening before, and appears also to hare a small aperture 
posteriorly, through which it discharges its. excrement. 
The posterior two thirds of the body arc ornamented with 
eight longitudinal ciliated ribs, the processes of which are 
kept in such a rapid rotatory motion, while the animal is 
swimming, that they appear like the continual passage of 
a fluid along the ribs. The ciliated ribs hare been described 
by Professor Mitchell as arteries, in a luminous beroe, 
which I suspect was no other than the species 1 am now 
giving an account of. 

When the beroe fulgens swam gently near the surface of 
the water, its whole body became occasionally illuminated 
in a slight degree; during its contractions, a stronger light 
issued from the ribs, and when a sadden shock was com. 
soiuiicated to the water, in which several of these animals 
were placed, a vivid flash was thrown out. If the body 
were broken, the fragments continued luminous for some 
seconds, and being rubbed on the band, left a light like 
that of phosphorus; this however, as well as every other 
mode of emitting light, ceased after the death of Uie 
animal. 

The hemispherical species of medusa, that I dtecovered, 
had a very faint purple colour. . The largest .that 1 founds 
measured about three quarters of an inch in diameter. The 
margin of the umbella was undivided, and surrounded in. 
ternally by a row of pale brown spots, and numerous 
small twisted tentacula: four opaque lines crossed in . an 
arched manner from the circumference towards the centre 
of the animal: an opaque irregular shaped process hang 
djuwn from the middle of the iimbtdla: when thb part was 
extamined with a lens of high powers, I discovered that it 
wfM inclosed in a sheath in which it moved, and that the 

extremity 
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•xtrcTnity of fte fzrocess was divided into four tentacula, 
covered with little cups or suckers, like those on the ten* 
tacula of the cottlefish. 

This species of medusa bears a striking resemblance td liespmbles 
the figures of the medusa hcmispherica, published by Gro- 
novius apd MuHcr; indeed it differs as little from these fi- Muller, 
gures, as they do from each other. Its luminous property, 
however, was not observed by these naturalists; which is 
the more extraordinary, as Muller examined it at night, 
and says it is so transparent, that it can only be seen with 
the light of a lamp. If it sliould be still considered as a 
distinct species, or as a variety of the hemisphcrica, 1 
would propose to call it the medusa luclda. 

In this species, the central part and the spot round the Moile of lis 
margin are commonly seen to shine on lifting the animal 
out of the water into the air, presenting the appearance of 
an illuminated whetd; and when it is exposed to the usual 
percussion of the water, the transparent parts of its body 
are alone luminous. 

In the month of September 1805, ■ I again visited Herne The^e animals 
Bay, and frequently had opportunities of witnessing 
liiniinons appearance of the sea. 1 caught many of theih'scu whm 

hemispherical and minute species of medusa, but not ®*'®an!il'uid*nor^* 
of the beroe fulgens. I observed, that these luminous ^hine in day- 
animals always retreated from the surface of the water, as^'tttit. 
soon as the moon rose. I found also, that exposure to the 
day light took away their property of shining, which wae 
revived by placing them for some time in a dark situation. 

In that season £ had two opportunities of seeing an ex- Large 6 ii!;hes 
tended illumination of the sea, produced by the above ani- ‘ 4 i t!lm”helur 
mats. The first night I saw this singular phenomenon was 
extremely dark, many of the medusa scintilfans, and me* 
dusa hemispherica had been observed at low water, but on 
the return of the tide, they had suddenly disappeared. On ^ 

looking towards the sea, I was astonished to perceive a 
flash of light of about six yards broad, extend from the 
sho/e, for apparently the distance of a mile and a half 
along the surface of tlic water. The second time that I 
saw this sort of light proceed from the sea, it did not take 
the same form, biit was diffused over the swrfaee of the 

waves 
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waves next tire shore, and was so strong, that I could for 
the moment distinctly see my servant, who stood at a little 
distance from me; he also perceived it, and called out to 
me at the same instant. On both these occasions the flash 
was visible for about four or five seconds, and although I 
watched for it a considerable time,-1 did not see it repeated. 
Diffus<.<d III- A difliiscd luminous appearance of the sea, in some 

^araocc of the different from what 1 have seen, has been described 

tea. by several navigators. 

Codcheu de llivillc saw the sea assume the appearance of 
a plain of snow on the coast of Malabar *. 

Other slmilAr Captain Horsburg, iu the notes hj; gave to ^ir Joseph 
particular^®**^**’ says, there is a peculiar phenomenon sometimes 
times. seen within a few degrees distance of tlie coast of Malabar, 

during the rainy monsoon, which he had an opportunity 
of ol>scrving. At midnight the weather was cloudy, and 
the sea was particularly dark, when suddenly it changed to 
a white flaming colour all aronnd. This bore no resem¬ 
blance to the sparkling or glowing appearance he had ob¬ 
served on other occasions in seas near the equator, but was 
. a regular white colour, like milk, and did not continue 
more than ten minutes. A similar phenomenon, he says, 
is frequently seen in the. Banda sea, and is very alarming to 
those, who have never perceived or heard of such an 
appearance before. 

Strikiii" in- This .singular phenomenon appears to be explained by 
pSomenon observations communicated to me by Mr. Langstaff, 

a surgeon in the city^’- who formerly made several voyages. 
In going frmn New Holland to China, about half an hour 
after sunset, every person on board was astonished by A 
milky appearance of the sea: the ship scorned to be sur¬ 
rounded by ice covered with .snow. Some of the company 
supposed they were in soundings, and that a corat bottom 
^ gave this curious reflection, but on sounding with 70 fa¬ 

thoms of line no bottom was met with. A bucket of 
. water being hauled up, Mr. Langstaff examined it in the 
dark, and discuvered a great number of globular bullies, 

each about tho siae of a pin’s bead, linked together. . The 
* 

. ■-* de i’AcaJ.-des j -S 

chains 
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chains thus formed did not exceed three inches in length, 
and emitted a pale phosjihoric light. By iutrodticiog his 
hand into the water, Mr. Langstafl' raised upon it several 
chains of the luminous globules ; which were separated by 
opening the fingers, but readily reunited on being brought 
again info contact, like globules of quicksilver. The glo. 
bules, he says, were so transparent, that they could hot be 
perceived when the hand was taken into ihe light. 

This extraordinary appearance of the sea was visible for whuli conti* 
two nights. As soon as the moon exerted her influence, 
the sea changed Wits natural dark colour, end exhibited''as di 
distinct glittering points, as at other times. The pheno- 
menon, he says, had never been witnessed before by any 
ef the company on board, although some of the crew bad 
been two or three times round the globe, 

I consider this account of Mr. liungstaff very’interesting 
and important, as it proves, that the ditfused light of the. 
sea is produced by an assemblage of minute medusa! on the 
surface of the water. 

In June t80C, f found the f-ea at Margate more richly Vmnlicr of th« 

stored with the small Jumiiious inediisa:, than I have imuinous 

' caught 

seen it. A bucket cf the water being sot by for someju 
time, the animals !)OUght the surface, and kept up a con¬ 
tinual sparkling, which juust; have been occa^iunod hy the 
ntotions of individuals, as the water was perfectly at rest. 

A small quantity of the luminous water «as put into a 
glass jar, and on standing some time, the mednsm collected 
at the top of the jar, and formed a gela'inous mass, one 
inch and a half thick, and of a re(ldi^h or mud colour, 
leaving the water underneath perfectly clear. 

In order to ascertain if these animals would materially Thr>y did not 
alter their size, or assume the figure of any other known 
species of medusa, I kept them alive for 25 days, by lltcti ^izr; 111 
carefully changing the water in which they were placed; 
during which time, altliough they appeared as vigorous as 
when first taken, their form 'vas not in the slightest degree 
alter^, and their size but little increased. By this experi. 
roent 1 was confirmed in the opinion of their being a distinct 
species, as the young actiniae and medusae exhibit the form 
of the parent in a much shorter period than the above. 


In 
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Beroe fiilgens In September, 1805,1 took at Sandgate a number of the 
•f various sizes, beroe fulgens, but no other species; they were of various 
dimensions, from (he full siEe down to that oi the medusa 
' scintilians: they could however be clearly dbtinguished 
from the latter species, by thdr figure. 

Modusa sijjitil- Since that time, I have frequently met with the medusa 
parts wfou^*** scintilians on differeut parts of the coast of Sussex, atTenby, 
e.asts. and at Milford haven. X have likewise seen this species, in 
the bays of Dublin and Carlingford in Ireland. 

In the month of Apriljilast year, I caught anumber of the 
beroe fuJgciis in the sea at Hastings: they were of various 
sizes,from about the half of an inch in length, to "the bulk of 
the head of a large pin. 1 found many of them adhering to¬ 
gether in the sea; some of the larger sort were covered with 
small ones, which fell off when the animals were handled ; 
and, by a person unaccustomed to observe these creatures, 
would have been taken for a phosphoric substance. On 
putting a number of (hem into a glass, containing clear sea 
water, they still showed a disposition to congregate upon 
the surface. 1 observed, that, when they adhered together, 
they showed no contractile motion in any part of their body, 
which explains the cause of the pale or white colour of the 
diffused light of the ocean. The flashes of light, which 1 
saw come from the sea at Herne bay, were probably pro¬ 
duced by a sudden and general effort of the medusae to sepa« 
rate from each other, and descend in the water. 

The medusa scintilians almost constantly exists in the 
lanf. aboundp in diflcrcnt branches of Milford haren, that are called pills. I 

Blilford havent, . * . , ....... 

have sometimes found these animals collected in such vast 

numbers in those situations, that they bore a considerable 

proportion to the volume of the water in which toey were 

contained: thus, from a gallon of sea water in a luminous 

state I have strained above a pint of these medusae. 1 have 

found the sea under .such circumstances to yield me more 

support in swimming, and, the water to taste more disagree- 

Probably affect ably than usual; probably the difference of density, that 

has been remarked at different times in the water of tfresea, 

ms} be referred to this cause. 

The most fres All my own observations lead me to conclude, that the 

qiicnt source of Qjgjjuga scintUlans is the most frequent source of the liuht 

tbo Ui miaous- ^ ® ^ 

Q . of 
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of the sea around this countrf; and by comparing the ac. ness of the $04. 

counts of others with each other, - and with what I huTe my- nere?3noc- 

self seen, 1 am persuaded, that it is so likewise in other parts tiiura by some ; 

of the world. Many obserrers appear to have mistaken 

this species for the nereis noctiluca, which was very natn^ were not aware 

tural, as they were pre^iossessed with the idea of the fre- nature. 

quent existence of the one, and had no knowledge of the 

other. Some navigators have actulliy described this species 

of medusa, without being aware of its nature. Mr. Bajon, 

during his voyage from France to Cayenne, collected many 

luminous points in the sea, which he says, when examined 

by a lens, were found to be minute spheres. They disap. 

peared in the air. Doctor Lc Roy, in sailing from Naples 

to France, observed the sparkling appearance of the sea, 

which ia usually produced by the medusa scintillans. By 

filtering the water, he separated luminous particles from it, 

which he preserved in spirit of wine; they were, hd says, 

like the head of a pin, apd did not at all resemble the ne. 

reis noctiluca, described by Vianelli; their colour approach. 

ed a yellow brown, and their substance was extremely 

tender, and fragile. Notwithstanding this striking resem. 

blance to the medusa scintillans, Le Roy, in consequence 

of a preconceived theory, did not suppose what he saw 

were auimals, but particles of an oily or bituminous ua. 

turc *, 

The minute globules, seen by Mr. LangstafT in the In. 
dian ocean, were, I think, in alt probability, the sclntit. 
lating species of medusa: and on my showing him some of 
these animals 1 have preserved in spirits, he entertained 
the same opinion. 

Professor Mitchell, of New York, found the luminons 
appearance on the coi 1 of America, to be occasioned 
by minute animals, thl from his description, plainly 
.belonged to this spodes of medusa, notwithstauding 
which, he supposed them to be a number of^the nereis 

noctiluca f. 

0 

* Observ. sur uiie Lumifere produitc par L’Eau dela Mer. 

Etrang. des Sc. 

t iPhil, Mag. Vol. X, p. SO. 
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Tlic luminou.s auimalcule, discovered by Forster off the 
Capo of Good Hope, in his voyage round the world, bears 
so strunga rcscmbiancc to the niiedusa scintillairs, that I am 
much disposed to believe them the same, lie describes his 
anqualcule as being a little gelatinous globule, less than the 
head of a pin ; transparent, hut a liltle brownish in its co* 
lour; and of so soft a texture, that it was destroyed by the 
slightest (ouch. On being highly tnngnified, he perceived on 
one side a depression, in which there was a tube that pass¬ 
ed into the body, and cornmnniiMted with ft>ur or live intes¬ 
tinal sacs. The pencil drawings he made on tlie .spot are in 
the possession of Sir Joseph Banks, by whose permission 
engravings from then^ are subjoined to this paper. By com¬ 
paring these witli the representations of the medusa sciti- 
tillans, and some of this species rendered visible, by being 
a long time preserved in spirits, which L have laid before iliis 
learned society, it will bo found, that the only diii't*n;nce 

between Forster’s animviJcule, and the incdnsa scintillans, is 

« 

in the appearance of the opaque parts, shov\n in the nticro- 
sco])ic views. 

Many w riters have ascribed the light of the sea to other 
causes than luminous animals. Martin su.i'.tscd it to bt; 
occasioned by putrefaction; Silberschlag beijeved it to be 
phosphoric: professor J. Mayer conjectured, that the sur¬ 
face of the sea imbibed light, which it afterward discharged. 
Bajon and Gcnlil thought the light of the sea was electric, 
because it was excited by friction. Forster conceived, that 
it was sometimes electric, sometimes caused from putrcfac- 
tiou, and at others by the presence of living animals. Fouge- 
roux de Bondaroy believed, that it came sometimes from* 
electric fires, but more frequently from the putrefaction of 
marine animals and plants. 

I shall not trespass on the time of tlie Society, to 
refute the above speculations; their authors have left 
them unsupported by either arguments or e.vpcriments, and' 
they arc. inconsistent with all ascertained facts upon this 
subject, « 

. CTo be concluded in our next.) 


HI. Noie^ 
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III. 

Noic o7i the Water contamed in fused Soda. il//v J. 

K, Biaunn *^. * 

iVlll. d’Arcct had found, that pure alkalis, after being Wata hi wnTi 
fusud, contained water, and he estimated the quantity 
Ja soda as high as 28 per cent t. An analysis, which I 
made sonic time after in .1 diO'erent p'ode, gave me but 
18-86. 

The result of Air. d’Arcet is founded on the analysis ofd’Arn t 
the subcarbonatc of soda. For tliis salt too he has gireii 
proportions ditfurent from those 1 found Not know-‘’yd)«)i;ati‘i.f 
ing the particulars of Mr. d’A reel’s experiments, I ascribed 
the difl'erenco of our results respecting the water in sodai^mhor, 
fo the difference in these proportions. Iin confirmation of 
his opinion however, he has just published these experi¬ 
ments; and has made several ohjeciions to my method of-'*''* mJ:.-, 
analysing the subcarbonaie, which 1 shall endeavour 
romeive. 

He considers the solution in acids as an inaccurate mode; twoobjocKon^ 
1st, because the solution retains carbonic acid: 2(Ily, be¬ 
cause the gas Cl olved carries off water with it. 

It may be observed, that, these sources of erronr being iiu..,'.-rr,Mir. 

opposite in their effects, they in great measure counteract^' ”''''’''rhn.' 
each other; but we shall sec what is their extent. ThoTil,;n,srm-i t 
temperature amounts at most to 20*^ [Cfe^'F], w-hen the^'-"*'^ '"'V 
carbonate decomposed by the acid is already in solution. 

Now at this temperature water under the pressure of the 
atmosphere alone would not dissolve any thing like its 
own bulk of carbonic acid gas. But .this quantify may 
be wholly neglected, when we consider, that a large cx^ 
cess of .sulphuric acid is added, and the solution strongly 
shaken. 

• Annales de Chim. vol. Ixxii, p. f>0. 

f 4nn. de Chim. vol. Ixvlii, p, 175 ; or Journal, p. 31 of the 
present vol. 

'X For the component parts of different salts by .Mr. Berard see 
Journal, vol, xxvi, p. 206, 

As 
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and the same is carnet off ga®j experi- 

tnie of the se- ment is performed with due caution in proper ressels, the 
**”***’ gas only carries with it hygrometrical water. Now this 

quantity may easily be calculated. The gas in my experi¬ 
ment weighed 4-195 gram. [64-77 grs.]: consequently its 
volume, at 20® [68®F.] and 0-75 met. [29-5 in.] pressure, 
was 2-3 lit. [4*8 pints]; and the weight of the aqueous 
vapour =4-2 cent. [0-65 of a gr.]. If this quantity be 
diminished by the very small quantity of carbonic acid re¬ 
tained ill the solution*, we shall have the extent of the 
eri'our, to which this analysis is liable; for the process is 
so simjilc, that on repeating it wc obtain almost precisely 
the same quantities. 1 conceive it much to be wished, that 
all analyses were susceptible of this precision: besides, I 
have confirmed it by other experiments. I reduced the sqb- 
carbonate to muriate and sulphate, and the results I ob¬ 
tained were found to agree with the analysis I had adopted. 
Objection-! to * proceed to the objections which Mr. d’Arcet has 
ihc mode of made to my method of iletcrmiiiing the water in soda, and 
ihrwaterlu consist in this, that the component parts of muriate 

(oJa of silver are not accurately determined; and that this salt is 

soluble in the waters of elutriation. 

Froportibni! of Chcnevix, Zaboade, Proust, Bucholz, Rose, and others, 
muriate of sil- successively determined the proportions of muriate of 

ver iwreriamed. acid contained in this salt varies 

in their results from 17 to 18. Hose and Bucholz make it 
17-5, which is the proportion 1 have adopted. The late 
experiments of Gay-Lussac carry it to 18. Wfien the 
proportions assigned to a salt vary only half a hundredth 
part, they may be fairly cqnstdered as ascertained. 

This muriate is With regard to the solubility of muriate of silver, I 
ammis tbcmostj^ jj we may afiirm, that it is one of the most insolnbie 
salts employed m analysis, when the liquid is neutral and 
contains very little of any other salt, ft even requires a 
pretty considerable excess of aeid, to dissolve any notable 

* There is still another circumstance, that tends to diminish thg 
weight of the carbonic acid; this is, the gas evolved expels great 
part of the atmospheric air contained in Uie empty part, and takc^ 
its place, 

, quantity ^ 
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quantity. Nitrate of silver is such a powerful test of 
muriatic acid, that it detects extremely small quantities. 

Kirwan found, that one part of muriatic acid diluted with 
108333 of water eould be detected by nitrate of silver 
Does muriate of lime indicate such imperceptible qin^n. 
tides of carbonic acid, particularly in a liquid that is not 
neutral ? 

These observations seem to me to answer entirely the ob- ' 
jeetions ]Mr. d’Arcet has made to my analysis: though at 
the same time 1 am far from considering his method as a bad 
one. Whence then, perhaps, it will be ashed, arises the 
diflcrence between the results? I conceive it originates 

■ feience m ihc 

from the proportions, which Mr. d’Arcet has adopted forr^^ulti. 
the carbonate of lime, and from the difficulty he must have 
found to deprive this salt entirely of water, without cx- 
pclUug some of its acid. 

Thcnard and Biot have just made a comparative analysis ComjMmrni 
of carbonate of lime and arragonite. In their experiments hiu ' 

they employed all the care, that might be oxjiectcd from 
such experienced (hemists. From these it appeared, that 
56 of lime unite viith 43 of carbonic acid. 

But hir. d’Arcct has found, that 100 parts of crystallized 
subearbonate of soda, containing 36*39 of dry subcar- 
buiiate, gave 31*81 of carbonate of lime, which, exposed 
to a strong fire, left 18 72 of quicklime. This quantity 
of lime, from the analysis above quoted, would combine 
with 14*37 of carbonic acid, which were accordingly con¬ 
tained ill the 30*39 of dry subearbonate: and my anal}>is 
would have given 13*63. If it be considered too, that 1 
was obliged to take {hat analysis of Mr. d’Arcet’s, in which ^ 
he found most carbonate of lime, these results, 1 imagine, 
will not be thought very w ide. 

Now if Mr. d’Arcet’s experiments be calculated from myi,rui«Tstl.c re¬ 
analysis of the subearbonate of soda, it will appear, that”^*'^'^'■‘''i *'®**^‘ 
100 parts of the soda he analysed contain 20 of water, 
while I found 18*86. 

I am aware, that Mr. Bertliollet jiinr. has detected much 
smaller quantities of acid with the same test. It is true, he found, 
tl«at muriate of silver was soluble in concentrated and boiling solu- 
tious of almost all muriates: but it is suflieieiil to dilute them with 
water, to occasion its roapjiearancc, 

VoL. XXVII.—buiTLEMOT. A a 
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TV. 

On a new Pitchltke Iron Ore, or Sulphaied Iron zoith Ex» 
cess of Base: by Mr, Gillet Laumont, Correspon„- 
dent of the Jnstilute^ and Member of the Council of 
Mines*. 

Mr. Karstcn has just scut to Mr. Hauy a new and very 
rare species of iiitncral. Examining the geographical coL 
lection of the department of Mines at Berlin, that gentle¬ 
man found among the Saxon minerals from Ferber’s col¬ 
lection, which had been purchased by that department, a 
small box, labelled by Ferber “Pitchlike iron ore from 
the mine of Kitstbcschccrung near Freybcrg.” 

In his letter to Mr. Hauy Mr. Karstcn observes, that 
mineralogists have confuuiided the pitchlike iron ore some- 
times with the black blende of Freyburg, at other times with 
the uxidulc of uranium, and that latterly Werner has given 
this name to llauy’s phosphated manganese +. 

Mr. Karsten quickly perceived, that this mineral did not 
agree with any of those known by this denomination ; and 
his conjecture was conlirmed by Klaproth, nho on analysing 
it obtained 


Oxide of iron 

m 

- 

67 

Dry sulpiinric acid 

m 

- 

8 

Water 

* 


25 

100 


The specific gravity of this mineral was 2*144. The 
specimens sent to Mr. llaliy are small and very brittle, but 
varying in colour. A piece being heated in the flame of a 
candle swelled up, fused pretty readily, and became magnetic. 

I gave a dc.scription of a substance much resembling this 
in a paper on the rMincs of Brittany, which I presented to 
the Academy of Sciences in May, 178(). It was there 
called “ an acid phosphoric martial .«alL” I brought it 
from the lead mine of Jluclgoat, celebrated for the phos¬ 
phates of lead, which I then made known*. It was am^ng 

these 

• Journjil lies Mines, vol. xxiii, p, C3I. 

f Jameson’s Mineralogy, vol, ii, p. 5tiP, 017. C. 

J I obtained at that Ume from these lead ores four or five per 
' , cent 
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these lead ores, at the depth of 494 feet [527 Eng.], that thi.^ 
rcsiniforiR substance was found. It appeared to hare* been 
melted orer several pieces, which were impregnated with it j 
and was commonly in very brittle, drusy masses. • 

I have only a few fragments of this left, and they exhibit 
nearly the same characters as Berber’s pitchliUe iron ore, 
which may now be termed sii]})hated iron with excess of 
base. Dr. Weiss, of T 4 cipsic, who was present at some 
periments I lately in<i(ic with the two substances, did not 
hesitate to consider them as the same. In fact, the sub. 
stance of Iluelgoat and that of Freyberg have both a deep 
yellow colour, varying between that of olivine and iclio- 
crasc: their aspect is equally resinocs; their fracture is 
conchoidal, unequal, shining; their hardness superior to 
that of sulphate of lime, but inferior to that of carbunarc 
of lime, which scratches them strongly, though they al.-Jo 
scratch it slightly; their brittleness is very great; their 
colour, w hen sera perl, is yellow, though that of ^the Freyberg 
mineral is a little deeper than the other. 

In the flume of a 'candle, before (ho bloAvpipe, they swell 
up, and crack, a-;sHming the colour of gamboge in the 
lump; and at length melt into black scorin', attractable by 
the magnet, which adhere to the platina tongs. 'J’he mine¬ 
ral from Freyberg only swells up more, iiielts more quickly, 
and adheres more to the tongs. 

When fresh, the resiniform mineral of Iluelgoat gave a 
white precipitate with the solution of b.irytes in muriatic 
acid, which indicated the |)rcscne(j of sulphuric acid; and 
it impressed then an acid and styptic taste on the tongue, 
which it has now lost; but the prtst nee of sulpiiurie uei J 
in it has been conlirmcd afresh hy ?.Ir. Deseolils, though i»e 
had not enough to verify that of phosjihoric acid. 

cent of pho<;phorus, by a simple, new, and speedy method, de- 
^cril)efl in tli:it paper. I was led to it llu* green Dame, wlilcli I 
obser'ed to use fioni the erueddts in wj;it li I heated (he oi-e. In 
llic same way I was induced to suspect llic prcjcnce of phosphorus 
in ifie resiniform ore accompan>ing this lead fioin li)e green llatue 
J obtained wiili the blowpipe, and the wiihe precipitate it gave 
with lime-watcT. See Jouru. de Phjs.^ M'u, ITbU, vol. x.wni, 
p. libJ, ./Sj. 
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Analysis of t^ee Speda of Pyritetf bp Mr. Bucnoi 2 

t 

Analyses of Messrs. Geliicn and Bucholz having particular reasons 

pyrites* ^ * 

for v^ishintg to examine thd observations of Proust on the 
two compounds of iron and snlphaf) they made.their cx> 
periments on an artificial sulphurlt with a maximum of 
sulphur, because they^^had not any native. Having after¬ 
ward procured three dilTercnt specimens of native pyrites; 
Mr. B. determined to analyse them carefully, in eonset|nence 
the difTerence between the results of some eminent chemists. 
The following are the component parts of pyrites: 




Sttiphaf. 

Iron. 

Componfnt 

according to 



parti acfording 
mdiff-reiu 

Proust - * - - 

47‘36 

52'64 

Authors. 

Hatchet - - - ’ - 

fi3'24 

46*76 



r52'7e 

47*24 


Gueniveau + « • - 

) 53-40 

46*60 


'll 

^53-69 

46*31' 



1 47*93 

62*07 


Bucholz and Gchlun 

« 

147*36 

52*64 


iTsiiai process As the process generally adopted, which consists ii 
consume, much treating*pyrites with -weak nitric acid, requires a great deal 
time and acid. Bucholz first endeavoured to find 

a process, that should convert the pyrites into oxide 
iron and sulphuric add with the least possible expenditure of 
both, without occasioning any loss, ami without giving in¬ 
accurate resplts. < 

ProccB'jadopt- After Various trials, the following method appeared to 
«d to save both. j,j,q speedy aud Certain. 100 grs. of pyrites, reduced 
to very fine powder, wereditfused in half an ounce of water 
in a twelve ounce phial; and concentrated nitric acid was 
added, drop by drop, as long as a brisk efiei Tesceiice took 
plac^, with the evolution of red fumes. The mixture 

• Abridged from the Annaleg de Chim. vol, Ixviii., p, 434 . 
Translated from the German by Berard, - 
t Eot a careful analysis by Gubniveau, where the proportions 
ate 43 iron, 33 sulphur, see Journal, voi. x\i, p, C. 

being 
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being then exposed to a gent}e heat, as soon as no farther 
action was produced the pyrites was completely oxtded. 

In sevi^ai trials he employed about 11 drachms of nitric 
acid, and the process occupied a quarter or utmost half ap 
hour. By the addition of a small quantity of water, the 
loss that would have been occasioned, if concentrated nitric 
acid had been employed, was avoided. 

The first specimen analysed was a grayish yellow pyrites ist spedinen of 
perfectly crystallized in cubes* The filtered solution left 4 PI''”*®*' 
grains of silex; and muriate of barytes threw down a pre¬ 
cipitate amounting to 355*5 grs. Hence Mr. Bucholz cal¬ 
culates the pyrites to have contained 51*16 per cent of suit 
phur, estimating the sulphate of barytes to contain 33*5 of 
aeid, and sulphuric acid 43*5 of sulphur. 

The second specimen was a pyrites crystallized in cubes, Sdspecimea. 
with concave surfaces, and the edges slightly blunted. 100 
grs. left 4*5 of silex, and formed 358 grs. pf sulphate of 
barytes. This therc^re, calculating on the same data, con. 
tained 51*77 pter cent of sulphur. 

The third was a pyrites crystallized in radii 100. grains Srd. specimen, 
left 3 of insoluble matter, and produced 353 grs. of su!. 
phatc of barytes. Hence Mr..BuchoIn calculates its suI-Mean. 
phur at 49*61 per cent; and estimates the mean proportions 
at 51 sulphur, 49 iron*. 

* If we take the proportion of acid in sulidiate of barytes to Ik 
33*5 per cent, and that of sulphur in the sulphuric acid to be 
43*38 per cent; the proportions which Dr. Henry has adopted in 
his Elements of Chemistry, lately published; we shall find, that 
the first specimen gave 53‘66 per cent of sulphur, the 2d 54 30, 
and the 3d 52*06; the meau'of which is 53*51^ to 4fi‘44 of, 
irpU C. 


VL Description 



35S 


DESCaiPTXOK OF FHOSP^AtSD COPPEH. 


Vh 


Description of Phosphaied Copper: By Me. HeesarT) 
, Miite Engineer*. 


Fs'Cntial cha ■ 
ractera. 


PflOSPHATED copper, whatever be its form, is of a 
very dark or bottle green on its. surface; but internally of 
a fine emerald green, bright and shining orsnixed with re- 
flocttons of black. 

It is soluble without ciTervescencc in nitric acid, to which 
it gives a sky blue colour, as it docs to ammonia. Iron 
precipitates copper from the nitric solution. , 

Its specific gravity is 4*07031. 

It is easily scraped with a knife, scratches pure carbonate 
of lime, and is scratched by common glass. 

The powder is always of a lighter green than the minerid 
in substance. 

In thin ineces it is translucid. 

'J'hc fracture of it's crystals is lamellAr, thkt oT the drnsy 
specimens hbrous. The latter has not the brillUiicy of the 
former, but in some specimens it exhibits a silky or satiny 
luittrc. 

Before the blowpipe the phosphate of copper fuses 
easily, producing hrst a brittle globule, dull, and of an 
ashen or blackish colour. If we continue to beat the 
globule on a piece of charcoal with the addition of any 
kind of grease, a small button of red copper will be ob. 
itained; but a part will still remain in the state.of blackish 
scoriae. This residuum dissolf^ in nitric acid with effer¬ 
vescence, giving it a sky-blue tinge. 

If the phosphate of copper be fused before the blowpipe 
with borax, wc obtain a bright red glass. 


* Abridged from the Journal des Mines, Vol. XXIV, p. 331. 
Phosphate of copper not being much known to mineralogists, we 
imagine the following description will he found interesting, as it 
has just been drawn up on the spot where the mineral is found, and 
asitdiifers in son* respects from the d^criptions hitherto'hub- 
lUbed: while, having been made from a great number of speci¬ 
mens, it appears to us to deserve conlideuce. French Ed. 

Fhosphated 
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Phospbated copper may be dtsdnguisbed DUtinguishtne 

Ij from green carbonate of copper, by dissolving 
nitric acid vritboat efiervesceace, and giving a blue colonr; 

2, from mnriate of copper, by not giving a blue a^d 
green colour to flame/ on which it is thrown, as the mu- 
Hate does: 

from arseniated copper, by not emitting an arsenical 
smell when acted on by fire, and giving a blue colour, 
instead of a green, to nitric acid. 

The crystals of phosphated copper are commonly grouimd Varieties of 
to as to mthibit but one face, or one solid angle. Tbe^'^™' 
faces are seldom plane and smooth, being almost always 
curved, and subdivided into a great number of small facets 
with difierent inclinations. When the faces are smooth 
and plane, they appear as if striated parallel to one of the 
edges: and in these crystals we perceive two opposite faces, 
which are neither plane nor smooth, but rough and full of 
little points. The form of these crystals appears to be a 
rhomboid, approaching to a cube. 

Single or detached crystals are occasionally fonnd. 

These exhibit a rhomboid apparently more aeute than .the 
preceding; but ndtber their faces nor edges are sharp and 
well defined. 

Sometimes it occurs in smHl scales, lying on each other, 
and inclined in diflerent directions. ^ 

The fibrous phosphate of copper is found either in 
masses externally drusy; or lining cavities. This variety 
exhibite interfially fine and close striae, arranged in bundles 
ef divergent radii, issuing from one or more centres. This 
variety has sometimes a silky or satiny lustre within. 

The phosphated copper just described is found in the Where found, 
bed orfjHn called Venusberg, or Josephberg, not above 
half an hour’s journey from the town of Rheinbrmtbach. 

1 have said bed or vein,, because, if examined in different 
places, it appears soirotimM i»e, sometimes the other ; and 
hence mineralogists are not deeid^ which to call iti I mn 
iuqjined however, to consider it as a vein, from the resem¬ 
blance between this mountain and that of Maiiabcrg, 
which contains unquestionable veins of pyritons copper, 
and is not above 20 or 25 minutes distant from that in 
which the phosphated copper is found. 


The 
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.Oies accom' 
paiiyiiig it. 


Cangue. 


msmm^ oj fHOSPHAtiD copper. 

The Tctn of Joscphberg is contained in a mountain, that 
app^rs to be composed entirely of argillaceous schist, or 
rather a schistose clay containing mica,' but in particles 
scarcely perceptible. 

The phosphate of copper accothpanies copper pyrites, 
native copper, adcular or earthy oxidulo of copper, and 
bluc’and green carbonates of copper. The lattwr is' found 
also in the state of malachite, or compact carbonate of 
copper. Sul|)hatc of copper too occurs, though very 
rarely, in this vein, which is very thick, and its extremity 
comes out to day near the summit of the mountain. 

The ganguc of these ores is commonly a white or grayish 
hyalin quartz, frequently tinged of a brown yellow by 
oxide of iron, which is likewise found nnconibined in the 
specimens. Sometimes the hyalin quartz is tinged of a pale 
green by the phosphalcd copper. 

Beside the hyalin quartz, but more rarely, a stone is 
found as Us gaogue, which the director of the works calls 
hornstein, but which I am inclined to consider as a true 
agate quartz. If it be rare th see this agate quartz form 
the mass of the specimens, it is frequently found lining 
their cavities. The surface of the phosphate of copper, 
particularly of the drusy, is often eovered with a pellicle 
of common chalcedony,, which is so thin, as not to be 
always perceptible; but if a fragment be exposed to tho 
blowpipe, tho chalcedony immediately separates from the 
pliosphated copper, and appears with its white colour. 
This pellicle sometimes gives the druses the kppearance of 
mouldiness, or repders their surface velvetty. In the ca¬ 
vities too, that contain the phosphaled copper, a white 
chalcedony, or sometimes slightly tinged with blue, is 
found in separate and parallel cylindrical iuhes, occa.^ 
stonally in slender threads, crossing each other m Inrioua 
directions. These are either white or rose-coloured. la 
the axis of the tubular chalcedony we frequently find m 
opake line, apparently owing to the oxide of iron. Some, 
times among the jibrous phosphate bf copper particles^ of 
green carbonate of copper are found, which aredtstinguish^i 
able by their paler colour. 

The 
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The pi'eeeding description difiTers in several respects from Mwtalta of 
Uiat of Mr. Karsten, who no doubt had but few apecimens 
ta cxaxnine. In saying, that its. colour externally was 
grayish black, he was probably misled by some spechneiyi 
covered with a pellicle of chalcedony, which in fact hare 
this colour. 


VII. 

Comparative Analym of Gum-Resins: Btf Mr. Henry 
Bjuaconnot, Professor of Natural History^ SfC.^ 

The substances I purpose to examine are interesting, Gurn'roKim 
have hitherto been considered only in a few points of view, ? 
and the labours of Boulduc, Ceoffroy, Neumann, 

Cartheuser, leave much to be desired with respect to them. 

Besides, the great progress made by chemistry since their 
time demands a fresh examinaUon of the gummy.resinous 
substances, of which modern chemists have taken but a 
cursory view; and this emboldens me to consider in a new 
light the concrete juices of vegetables, availing myself of 
the present state of chemical science. If I have attempted 
an undertaking beyond my strength, at least 1 will not 
have to reproach myself with not having done my best to 
merit the approbation of the learned. At present 1 shall 
luring forward only a part of my labours, intending soon 
to complete i^cm. 

Akyicle I. Analysis of Aloes. 

^ I. The aloes, that was the subject of this examination, Aloesdescribed. 
was of a yellowish red, and semitransparent; in its fracture 
it exhibited several yellow specks shining on a red ground; 
reduced tbi powder it was of a fine ye|,low colour; it h^ a 
very bitter taste, and a smell not disagre0ab]^ to some peo. 
pie. It did not become electric by friction. 

Exposed^ a heat of 80 ‘» R. F.’] it first softens, Aciion of heat 
and then melts. This fusibility is the cause of its being 

^ • Abridged from Ann. de Chim. vol. LXVITf, p. 19. The 
papa: was read to Uie Academy of 'Sciences at Nancy the 14th of 
Jaa. 1808. 


much 
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much more easily pulferable In winfer than in suntmer; If 
a piqpe be held in the flame of a caddie, it iup, 
and iak^ fire, « 

§ II. Fifty grammes [773 grs.] bang distilled with a heat 
Tery gentle at first and incapable of decomposing the alo(», 
the products were: 

1st, 8 gram. [133*5 grs.] of water, impregnated with the 
essential oil from which the smell is derived. 

3d, at a higher degree of heat caoie over 8*7 gram. 
[134 grs.] of a nearly colourless water, in which I found 
some acetic acid, but no ammonia, on adding quicklime in 
powder. 

3rd, 5 gram. [77*3 grs.] of a heavy red oil, soluble ia 
alcohol. 

» 

4th, a large quantity of oily hidrogen gas and carbonic 
acid. 

6th, there remained in the retort, which had experienced 
a commencement of fusion, 30 gram. [308*8 grs.] of a 
hard coal, very bulky and siVellcd up, retaining a large 
quantity of hidrogen, which Was seen to bum on exposing 
it a long time to a strong heat in a crucible for the purpose 
of Incinerating it, which was found to be impossible. It 
retained all its blackness, its brilliancy, and considerable 
hardness; yet it had lost 13*5 gfam, [193 grs.] of lit 
weight, which 1 ascribed in great part to hidrogen. The 
7*5 gram. [115*8 grs.] that remained contained no sensible 
quantity of potash. « 

Ilaving treated this coal with muriatic acid, the filtered 
liquor was precipitated by ammonia, which separated some 
oxide of iron, and a small quantity of phosphate of lime. 
Carbonate of potash precipitated a few decigrammes of 
carbonate of lime. 

On heating nitric acid on this coal a small quantity of 
tannin is obtallmd, which precipitates glue. 

§ III. Powdered aloes, triturated in a glass mortar with 
cold water, yielded a substance having the tenacity of tur. 
pentine when worked between the hands. I obtaine|| a 
complete solution by successive additions of water, but it 
required a large quantity. Thp last portion, that remain¬ 
ed to bo dissolved, Was similar to the first in its bitterness and 
qtiicr'properties. This solution froths when shaken. 

148^ gram. 
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148 gmains. £2285 graj of watci, at32fR, £lOI;»,F»] but much miire 
were suffijsient for the complete soliitloD of 4 grain. |-gj.g*°hibk m b«i. 
grs.]] of aloes, except a decigr. £1*5 gr.] of impure woody 
matter. As it cooled, the solution grew turbid, and let 
fall a portion of the matter dissolred. This solubility of 
aloes in water is so much iucrcased by heat, that we may 
obtain a solution of the consistence of a sirup, which then 
lets fall notbiug, and is even capable of crystallizing, ou 
boUing it down still farther. 

The aqueous solution of aloes exhibited the following ap. Propcrticsof tha 
pcarances with reagehts. 

1. Infusion of litmus is very perceptibly reddened by it. 

2. Alkalis and lime-water render its color r deeper, with¬ 
out precipitating any thing. 

3. Sulphate of iron produces in it a brown colour, and 
in a little time a precipitate of the same hue. * 

4. Decoction of galls produces a yellowish ilocculent pro. 
cipitate. The supernatant liquid is paler, and ipucli less 
bitter than befor.e, 

5. The subacetate of lead likewise occasions a precipitate, 
and the supernatant Hquid is nearly colourless. 

5. Nitrate of copper and of lead, and muriate of tin, 
likewise occasion slight depositions; but these do notap. 
pear to be real chemical compounds, for the solutions of 
muriate of soda, and other neutral salts, effect as much. 

These saline substances therefore act on the solution of aloes 
in the same manner as on that of tannin in water, merely 
by weakening the action of this liquid on the difficultly solii. 

|>le>matter it contains. 

This solution of aloes, which was of a fine gold colour, of aw «iii 

_ - « - , • mi /• A A • • « aOluliuWa 

was left to settle in three vessels* The first, containing a 
quart, was quite filled with it, and well-corked: the second, 
pi the same size, was but half fall, and uncorked: the 
third, an apothecary’s phial, was likewise open, and but a 
quarter'filled. At the end of ten weeks the solution in the 
ffrst retained its colour unchanged: that in the second was 
of a very deep, red, but rendered colonrlcss by bximu* 
riatic acid, which produced in it a ‘flocculcnt precipitate: 
iu the third, a quantity of mucus was formed. The co¬ 
loured liquids in (he last two had acquired a degree of th- 

Gosity: 
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cosify: ia fact, a matter analaj;ous to gelatine seemed to be 
forn^ed, for dccoctioQ of galls produced in thmn a precU 
pitate much more copious than in the recent solution. 

These facts seem tome to prore, that aloes is'nota resin. 

^ IV. Spirit of wine, at 38® [sp. grar. 0*827] dissolyes 
'^loes entirely with great readiness, particolarlyifhot, which 
indicates the absence of gummy or eatractire matter. The 
solution, when filtered to free it from some particles of 
foreign matter, is of so deep a red, that it is difficult to 
perceive its transparency. Water prodaces in it a copious 
sediment of a pale yellow colour. This colour is owing 
to thb water retain^ in it, for on drying, it assumes its 
original brown. 

Crystiillisablc. If the alcohoIic Solution be evaporated, towards the end 
we find, that the leabt motion, the slightest breath on it, 
produces a sort of crystallization, which disappears again, 
bnt is soon after reproduced. 

Though alcohol dissolves this substance very well, it is 
not the same with oil, either fixed or volatile. I exposed 
to heat a mixture of olive oil and aloes: the latter remain¬ 
ed fused at the bottom. Oil of turpentine boiled on aloes 
com ported itself nearly in the same manner, but it acquired 
a light amber tinge. 

^ V. Alkaline solutions dissolve aloes very readily with¬ 
out heat, and the results are combinations, in which the 
bitterness appears partly concealed *. Acids throw down 
from these solutions copious precipitates, which become co¬ 
loured by desiccation. Volatile alkali diluted with water 
likewise dissolves aloes completely. The filtered solution' 
was of a deep red, and was evaporated slowly, lo expel 
the excess of ammonia. As the solution was concentrating, 
a continual movement appeared on the surface, seeming to 
indicate a tendency to crystallization, for needles were ob¬ 
served appearing and disappearing in succession. On con- 
tinuihg the ^aporation almost to dryness, needly crystals 
were obtained, imbedded in a kind of resiniform mass. Oi| 


AIom insoluble 
in oils. 


Action of alka¬ 
lis on aloes. 


* The mixture of seven drachms of tincture of aloes with one 
drachm of the liquid subcarbonate of potash has the taste of a sq- 
lution of extract of liquorice verv nearly, C. 


heating 
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heating ibis with a certain quantity of lime and ^ater, am* 
inonia«waaTery'perceptibly evolred. • 

§ Vl.Weak acids bare no very striking action on aloes, yet Action of add 
fbcydlssolpe it better than water, which whitens the solu« 
tion of aloes in distilled Tinegar. The mineral acids act on 
it much more powerfolly. Nitric acid dissolves it very 
w'cll without heat, producing a deep red liquid, which 
water precipitates abundantly. 

Ten gram. [J 54*4 grs.} of aloes were treated in a retort Nitric acid, 
with 60 gram. [1^35 grs. of nitric acid at^**, taking care to 
raise the fire cautiously. The action was brisk, and abund¬ 
ance of red fumes were eVolvud. When these disappeared, 
the retort was removed from the fire. The liquid contained 
in it was of a deep yellow' colour, and on cooling depo- 
sited a pretty|large quantity of a yellow flocciilent substance. 

Being evaporated to the consistence of honey, it was di. 
luted with water, and filtered. A yellow substance re- Yellow jf iii ' 
mained on the filter, which, after having been well washed 
and dried, amounted to about a fourth of the aloes cm. 
ployed. This appeared to be an acid, analogous to the 
yellow, acid, and detonating matter which Fourcroy and 
V’^auquelin obtained by the action of nitric acid and animal 
substances, but difl'ering slightly in several respects. 

The yellow aloetic acid, well washed and dried,, is of a it<; properties, 
fine yellow colour, and extremely biUer. It does not crys. 
tallize. It reddens litmus paper, and effervesces With al. 
kaline carbonates. It has a pleasant aromatic smell, par. 
ticnlarly when gently, heated. It melts like nitre, emits an 
aromatic vapour mixed with bitterness, and leaves an 
abundant coally residuum. Distilled with a gentle heat, it 
furnished all the products of vegetable substances, and 
finally detonated with a purplish llame. A very bulky 
coal remained, equal to a third of the matter employed. 

This acid is very little soluble in water. It required 1250 
times its weight of water at 10^ R. [54*5 F.} for its com. 
plete solution. This was of the fine red colour of arterial 
bloo^. Muriate of tin produced in it a precipitate of the 
colour of wine lees. The sulphates of iron and of copper 
brightened the colour. 


Alcohol 
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Alcohal at 38 * dttsoWed onl^ one its.wdght of 

the fellow acid* The solution waa a Tciy deep red. 

Hot mineral acids dissohe this yellow matter without 
•CTolving any thing; hut it is soon Ulster deposited, in con- 
sequence of its insolnhility. 

Potash forms with it a compound of a deep red, and 
capable of crystallizing. This red salt detonates with the 
violence of gunpowder,, either when exposed to a certain 
degree of heat, or. tooehed with a burning coal; and after 
burning leaves a slight coally trace, and a remarkable smell 
of prussic acid, which leads to a suspicion of the presence 
of nitrogen. 

This red detonating substance is easily produced by pour, 
ing on the yellow acid of aloes a weak hot solution of cansUc 
potash, which has but a slight solvent action on it. 

The nitric solution, from which the yellow aloetic acid 
has been separated, was saturated by potash* At the cod 
of twcnty.four hoars a very small quantity of red detonating 
matter was deposited. Nitrate of lime being added to it, a 
copious precipitate of oxalite of lime took place, which, 
when well washed and dried, weighed 3'5 gram. [54 grs.J 
The liquid separated from the oxalate of lime was pre. 
cipitated by nitrate of lead; and the precipitate, treated 
with a third of its weight of dilute sulphuric acid,* yielded 
about a gramme [15*4 grs.] of malic acid partly dried. 

§ VIl. From these facts it follows, that aloes is not a 
guin-resin, as has been supposed, since neither of these two 
principles is found combined in it. Consequently too it 
cannot be confounded with the resins, though it is more 
similar to them than to the gums. It is therefore a, prin. 
ciple sui generis^ which from its properties 1 would call 
resinoamer. This immediate prhiciple is probably very 
common, and has its species, like other vegetable matters. 
It is this, that was at first confounded with resins, that has 
been sometimes taken for oxigenated extract, and that Mr. 
Vanquelin has made known in his interesting paper on the 
different species of cinchona*. It is the same substance 
too, that is deposited in greater or less quantity from the 
\, 

* Sec Journal, wol, xLv, p. 106^ 205. 
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i!ecociioiis of sererAl bitter plants of die class syngenesia^ 
in whidi febrifnge Tirtues have long been acknowledge^, as 
wormwood, centanrea ^calcitrapa and benedicta, succory, 
dandelion, and likewise fnmitorjr*. It u trbe, that thesc^ 
plants hare been found less efficacious than the astringent 
febrifuges; and I am persuaded, that the prindpie in cln. 
cbona, which acts specifically against feter, and the period!, 
calness of diseases, is owing to the combination of the re. 
tinoamer with tannin, or a similar matter. Following these 
ideas, my colleague. Dr. Haldat, intends to make some 
important experiments, that may lead to great and useful 
discoTeries, and of which he will gire an account. 

We know that aloes, taken internally, in a very actire Medical pm- 

tonic, and externally is arery powerful antiseptic* ^ Would 

it have this antiseptic power internally? It is likewise ac. Oaiu de<aror 

knowledged, to have febrifuge and purgative properties: I'urgative 
. ^ \ , , .. . .4 * properties, 

but it is not commonly known, that it ceases to purge 

when mixed with powdered galls, A fact 1 have found by ex¬ 
perience. 


REMARKS. 

TO complete this examination of a valuable drug, pretty Other anai 3 r 9 » 
extensively used in physic, before wc proceed with prof. 

Braconnot to other gum-resins, we shall give an abstract of 
the analyses of it by Trommsdorff and by Bouillon. Lagrange 
and Vogel, both hi the same volume of the Ann. dc Chimie, 
that by Trommsdorff being taken from his Journal of 
Pharmacy. The following are the results of Mr. Tromms- 
dorfTs analysis. • 

1. Succotrine aloes dissolves entirely in boiling water j butResults of 
the resinous part separates on cooling. aiaiyJi' 

% It dissolves also in alcohol without leavings any resi. 
dttum. 

3. The parts soluble In water contain more bitter prin. 
ciple than those soluble in alcohol, though the latter are 
not destitute of It. 


* It appears to me, that the resihiform matter found in bile 
byThenard has a great deal of similarity with the resinoamer of 
aloes. 


4. Tim 
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4. The hepatic difiers from the fnccotrine aloes lo con* 
tainurg some albumsnons animal matter, and less resin. 

d. It does not dtssohe completely in boiling water, be- 
ccause the heat coagulates the albumen. 

6. N'either is it totally soluble in alcohol. ThisTcadily 
distinguishes it from succotrine aloes. 

7. The saponaceous principle* and resin appear to be 
of the same nature in both kinds. 

8. Succotrine aloes consists of 75 parts of bitter sapona- 
ceotiB principle, 25 parts resin, and a trace of gallic acid, 

9. Hcpalic aloes contain 81*25 saponaceous prineiple, 
6*25 of resin, 12*5 of albumen, and a trace of gallic acid. 

Messrs. Lagrange and Vogel experimented on much larger 
quantities than cither Braconnot or Trommsdorff. They 
® Ibs aYoird.] ,of feach kind 

ttllaiiun, in a large glass retort. Toward the end of the process a 
shining black substance sublimed, which wa^ nothing but 
aloes. The water from *the dry distillation of tho hepatic 
aloes they say was perceptibly aoimonlacal; that from the 
suceCtrine merely exhibited a \vhite vapour with muriatic 
acid, after the addition of a little pure potash. 

They afterward distilled a similar quantity of each, prc> 
viously diluted with a quart of water. The succotrine aloes 
yielded a liquid not acid, of a very sweet aud pleasing 
smelly on which floated a volatile oil of a greenish yclluw 
colour, and smelling like that of mdilot. It also con. 
tained some other substance, as Troiuinsdorif observed, for 
after some time it grew cloudy. 

The water from the hepatic afuc^ was not pleasing to 
the smelly but rather nauseous, approaching a little to that 
of prussic acid. There w as do trace of oil on its surface or 
in solution.' 


and by wet. 

Succotrine 

aloes. 


Hepatic. 


Saponaceous 
principie of 
plants. 


* 'rhe author having dissolved a portion of aloes by boiling in 
12 part^uf water, a fourth-part of the aloes separated on cooling.. 
The aqueous solution being evaporated to dryness, a bitter 
substance resembling aloes remained, which was completely soluble 
iu alcohol, but altogether insoluble in ether. Hence he supposes it 
to be tlie saponaceous principle of Herntbstuedt, K^enetoff^ or 
which is thus characterized, and occurs in various 
Vegetables, as saflrou, rhubarb, flee. He supposes tltere are clif- 
lereot species of it, more or ie:>& bitter to the taste. 

They 
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They did not fhid jtloes solahto in cold water like Mr. f^ly in part 
Bra.connot. Oa a quantity of sucootrine aloes in 
they poured water at 8° R. assisting its actioa by 

frequent stirring. The clear supernatant liquor^ after settling^ 
was decanted oif, and another quantity of water poured on 
the residuum. This was repeated, till the water, after 
standing on the residuum four aud twenty hours, was found 
destitute both of taste and colour. The glutinous matter 
remaining was then worked between the fingers under a 
stream of water. 

The first liquor poured off wasrery brown, and strongly 
impregnated with the aloes; the second and third were much 
less so, the rest growing weaker in succession, till the 
last was clear water. When the aloes had been sufficiently Insoluble part; 
washed, and thus exhaust^ by water at 8“ [50^F.], there 
remained a soft grayish mass, very elastic, which, when 
wet with water, did not stick to the fingers. 

The aqueous solution of aloes, as Trommsdorff ob-Two differmt 
served, evaporated gently to dryness, leaves a sdbstance** 
soluble in water and alcohol, but scarcely at all in ether. 

The resinous matter of aloes, on the contrary, is soluble 
in alcohol and in ether, but not in water at 10® £54*5®F.]j 
The former dissolves readily in cold nitric acid at 36®, and 
forms a green liquid, which is scarcely rendered turbid on 
the addition of a little water, and becomes perfectly clear * 
when farther diluted. The resinous part Is more difficultly 
acted on by (his acid, and produces a red solution, which, 
though much weaker than the former, throws down a 
resinous, sticky, insoluble substance, on the addition of a 
little water, . * - • 

Nitric acid heated on aloes produced a fine yellow powder, Act inn of nitdr 
and nearly the same phenomena as those observed by Mr. 

Braconilot. This powder, diffused in a little water, com. . 
luunicaied to it a superb pnrple, very rich in colour. A purple 
single atom will tinge a very large quantity of water. 

This colour is so permanent, that the skin remains dyed 
with it for several days, particularly if an alkaline salifiable 
base have been prcvionsly add^ to the powder. 

Messrs. B. L, and"Y. likewise passed a current of oxi.Acunnofori- 
muriatic acid gas into a. concentrated solution of aloes 
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tumthfr*rt cold water. A large quantity af ^0 gas was absorltetlj; 

and,the solution became yellowy and coagulated like ,8|ik> 
mat jelly) so as to become almost one entire mass. Tbe 
coagulnm) when separated, was of a whitish yellow, but 
goon turned browns After being washed, it was very 
dastic, insoluble in water at 8® R. [50®F], but rery readily 
soluble in alcohol, and this solution was copiously pre* 
cipitated by water. The oximuriatic acid gas therefore ap¬ 
pears in some sort to hare rmsinified the portion of alo(» 
soluble in water. 

According to them, succotrine aloes consists of 68 parts 
extract, and 32 resin: and hepatic aloes is composed of 52 
extract, 42 resin, and 6 insoluble matter, which Tromms- 
dorlT calls albumen. 

(To be continued.) 
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Cofnmunk(aiom comxrning the Royal Botanical Garden 
at St. Vincent^ from its Superintendant Da. Alexander 
< Anderson, to Dr. C. Taylor *. 


Dear Sjr, 

I Am honoured with your letter of the 26th and 28th of 
April, with the 21st and 24th volumes of the’Transactions 
of the Society of Arts; also the publication on the Culture 
of Black Pepper, for which 1 feel great obligation to the 
Society. 

CuUivation of ‘ From Mr. Martyn’s account of the pepper plant, I am in 
the peppw hopes that it will succeed in this garden ; as he says it is 

Vincent's. three or four years before they produce in the East-Indies 

after planting, and it is now near that time since 1 procured 
them, And there are several very luxuTiant at x>reseiit f. t 

am 


* Trans, of the Soc, of Arts, v<d. xxvi, p. 234. 

Success of the t ^ subsequent letter, dated June the 19th, 1809, the Dr.«says: 
black pepper « ^ have the pleasure to inform tbe Society, that the black, “pepper 
VVwttodbw plfet thrives remaricaWy well in this gardm, and. has beelC pro¬ 
ducing fruit iucfe than a year. Some of iu produce I now baiismil 
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ftm happy to find 1 had adopted the mode of planting then 
which he has described. ^ 

In general [ find that £ast..Iodia plants are mpre rapid in In the W«»t 
their growth, either from seeds or plants, than the Infill-1ndiTij^ants 
nous plants of the country, and arrive at perfection sooner; thrive, Chinese 
but the reverse is the case with the Chinese. There is at‘^'^ **°** 
present in the garden a large tree of the Utekey sent by sir 
Joseph Banks in 1788, which as yet has made no attempt 
to fiower. I e/|)crionce the same disposition in several 
herbaceous perennial plants from China. 1 was pleased to 
sec a specitication of growth of trees in the East Indies, by 
Dr. Roxburgh, in the last volume of the Transactions, 
which led me to a comparison of some East Indian trees 
here, and also of some natives; and 1 find those from 
India thrive full as well here as in their native soil. The 
result I send you. It is a matter of curiosity, rather than 
utility. It shows the rapid progress of vegetation in tro* 
pical climates, compared with that in the colder regions. 

Of the numberless articles for commerce and economy, Many natural 
manufactured in the Ed'st.Indies, no attention is paid to P'o^uctions 
them here, allliongh many of them arc common. The the sugarcane, 
same is the case as to small products for necessary existence. 

This is owing to the want of a proper population, and the 
high price of manual labour. Except in Barbadocs, and a 
few other islands, alt the land Jn cultivation is engrossed by 
the sugar cane. No room is left for poor industrious people, 
unless in detached spots remote, from towns, markets^ and 
shipping. The hard woods fit for mill timber are more at¬ 
tended to than any other, aud they undoubtedly arc the 
roost essential article to the planters, yet few take the 
trouble to plant them, or give room for them. 

You mention the high price of oak bark for tanning. I Tan to bo h&d 
am confident we have many barks hero 8uperiv>r to it, as to|” 
the astringent principle. Whetlicr our barks are as efiec* 
tual, or more so, than the oak bark ia^tanniog, deserves ex- t 

a 

to you for the Society’s inspection. The berries are collected be* 
fore*full in.itiiriiy. J find it is a plant of more easy cultivation 
than 1 conjectured. Afier it begins to bear there is no intermission. 

It jields it'> berries in succession during the vear. As soon as one 
crop comes to maturity, the plant recommences flowering. 

, B b 2 periment 
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perimenl. For that end t wiU tvaitsinit you stmiB specimcot 
By ^le first opportunity. The foarjts lui^t Be imported at 
a tricing cE^nce, unless thecustomhonse duUes^should be 
found to prevent them. The high duties and prohibitions 
ill the cfistomhouso prevent several people here from sending 
similar articles hence, for esperiments, as well as forspeen- 
lation in trade. A feW'persons in this island wish to culti¬ 
vate the einnamon for commerce; they have asked me if it 
ean be entered at the customhouse, and u^at are the duties 
upon it ? I conld give them no information as to either. 
The overhauling and pilfering, by the customhouse officers 
ill England, of articles of natural history, sent as specit 
mens, is very injurious'; such things should be held sacred. 

Many articles here deserve to be subjected to experiments, 
from which 1 am prevented by the necessary attentions to 
the garden, particularly fur some time past. The business 
of it engrosses all my time and caret, and is as much as one 
individual can attend to. 

, i will endeavour to obtain a correspondence with Dr. 
Roxburgh, but 1 almost despair of it during the war. I 
have-correspondents in America, whom 1 can depend upon f 
but the conveyanr-c, throj(i|ih the medium of American ves- 
;rels to these islands, is very precarious. Some time ago 1 
lost a parcel of seeds from New. York, sen| in charge by one 
of these vessels. 1 believe 1 mentioned, that I huve lost 
one of my mitmeg plants, fsM* wltidi 1 blame myself, by 
too much .attention in watering it in dry weather. The 
other thrives remarkably well, and Js now above ten feet 
high; butifJt proves a male, 1 am at a stand. Could I 
fi^iid the opportunity of sending by a flag of truce to 
Cayenne;, X know 1 could get a supply. 

, - I- am, with^.most sincere r^ard^ ‘ 

. Ifew Sir,. . 

Vour much obl%ed and evergratefiil Servant, 
AZJSXA|9D£a ANDERSON. 
Jiata^iicel Gwf^euy St VinceMy 1807. 

DEAft stm, * 

I Rave the pleasure to inform yop, thatsomcof 
^eblaek pepper plants'are now pushing out freely their 
fructificadon; blit have to lament, that the only notim'g 


JS utmrg. 
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IB tire garden profes a male, and thera^ls too prospeely tt 

present, of o^btalning more, .as ia the present situall^ of 

a^rs, no communication from St. Vincent 4o'Cayetoiie can 

he had by dags of truce or otherwise. Several plants of l| Chinese colony 

were bronght to Trinidad with the colony of the ChitteSes 

I much fear they are, or will .be lost there. 

1 send yon some doves, about two thirds of the produce Cloves, 
of one young tree for the first time. My reason for troub- 
ling the Society ^ith them is front a wish to Itnow whether 
drying them in the shade or spn is the most proper mode, 
or if it makes any difierence tn the quality of the spice; if 
Bot, they may be cured in the sun with no trouble, in a 
very short' time. The young fruit 1 reserved on the tree for 
seed, part of which was beaten off by the win'd, and seems 
to me little inferior to the flower buds'. 

On reading, in the Society’s Transactions, Dr. Roxburgh’s Substituus for 
Experiments on the Comparative dualizes of Bark of 
India Plants as Substitutes for Enropean Hemp*^,, I was in- Fibres of the 
duced to try the leaves of the ogooe, to ascertain how far 
the fibres of them would answer the purpose. I tmnsmit a 
specimen of them for ^ the society’s inspection. The small 
bundle, tied wilh some twine made of the same, is the pro¬ 
duce of one moderate sized leaf, and was obtained from 
it, immediately cut from the plant, in a very short* time. 

The operation was.performed by a Mock boy.; The plants 
are produced in abundance by nature among the cockl by 
the seaside and barren hills. If found useful,, awjrqffaatity 
may be obtained with little labour and no expense of first 
cost. The superior advantage over the East Jndia articles 
(most of them common in these islaiads) it the trifling lav^ 
hour requisite to get the fibres from the fieshy sabstanee of 
the leaves without steeping, or any other previous process. 

When macerated in water, 1 think itJessenc the strrnigtk 
of the fibre, and gives it a dusky hoe. 

The three smplt bundles, which I now send, were token Much valued 
from two spedes common in St. Vincent, viz. ogoco efcf- 
and a. eubeastt* The leaves of all the tropical 

* See Journal* vd. al, p. 09* and xvi* p. 993, 
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species pessess much the stme properties. By the aDCteal 
Mexicans, the agave vras deemed the most yaluabie. pro. 
Msfcucinfthe 4actk>ii of nature. It n mentioned by all the Spanish 
Spaniards- writers <m America under the name magucL 
Nothing attend- It is to be observed, that no article in these islands, 
ed to but ^gar. Taltiablo, and whatever cnconragemont may be 

held out for its roaiiiifactBrc, will be attended to in their 
present situation. The sugar cane is considered as the only 
plant, that merits the attention of the plahtci^. 

In my last to you 1 mentioned barks of trees in these 
islands, which 1 conceived may become substitutes for oak 
bark in tanning. ' I transmit you specimens from five difi. 
ferent trees, which are all common, and consequently 
readily procured, if they prove useful. That of the maf- 
jughra 1 know the Spaniards use on the main land with 
that intention. The quantity of each is purposely small, 
for the more easy conveyance, and prevention of difficulties 
at the customhouse. However, they may be sufficient for 
ascertainiqg their astringent or tanning principle. 

In consequence of ihe war cutting off most of my oppor. 
tqnidct of correspondence, the additions to the garden arc 
much less, than otherwise they would have been; however, 
almost every day some thing or other is. obtained from some 
partyof the world. What 1 have long wished for, the 
grains of Paradise, are thriving luxuriantly. By the last 
fleet a number of East India seeds aVrived ; many of them 
will be vaiuable acquisitions, if they vegetate. 

^ I am, with the greatest regqjrd, 

'Dear Sir, 

Your much obliged, 

Most humble and obedient Servant, 

AI^EXANDER ANDERSON. 
St- Fincentf Botanical Gardettf 
J^rU 16 , 1608 , , 
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state 0T the BOTAIRCAX GAllllEir AT ST« VlHCibfT* ST5* 

of tho Growth of certain Trees in the Botmmxd Gwwth of 

Garden at St» VineenU !“ *•»« ' 

' * DOtanical gar- 

Tsctont grandis->The see& lie id the ground from oighteen niontht lo den at St. Via* 

two years, before they v«getate» They hate produced seeds in the 
^rden ten years ago. * 

First seeds received from Sir J.Bai^ in 1788 ft. in. 

Circumference of stem, in 1807 at 6 ft. above ground 4 6 


Caiyota nrcna, seeds from Sir J. Banks, 

17i92 

Do. 

4 10 

Sapindusedulis, (Lttche}p]amfrom ditto 1788 

Do. 

4 8 

Mimosa Lebbeek, s^kds do. 

1782 

Do. 

4 5 

Sterouha fcetida, do. do. 

178^ 

Do. 

6 0 

Gomutu Palm, seeds from Bd. of Agri. 

1800 

Do. 

5 7 

Artocarpus incisu.*:, small plants 
.Integrifohus, do. 

1793 

Do. 

6 1 

1793 

Do. 

A 6 

Jambolifen peduncubiia, do. 

1793 

Do. 

S 94 

Aleurites triloba, seeds 

1793 

Do. 

4 8 

Eugenia Malaccensis, amall plants 

1793 

De. 

3 10| 

Mangifera indica, from seeds 

1788 

Do. 

7 0 

Ditto, small plants from E. L 

1793 

Do. 

5 2 

Natives. 

Swietenia Mahagoni, seeds ^ 

1790 

) ‘ 


has been producing plenty of seeds for 

1 

! 

^ Do. 

9 4 

several years 

Copifra officinalis, seeds from the 


> 

[ Do. 


Continent 

1790 

% 

One of the most valuable woods. 

Mimosa grandis, seedling plant from the 

i 

^ Do. 

a 6 

Continent 

17921 

VI V 

A very hard and valuable wood. 

Carolinia insignis, seedsfrom Trinidad 

1787 

Do. 

8 0 

The wood of no value. 


6t. Vincent, July 31, 1807. 

« A. ANDERSON. 
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On the Oxides of iron, BjfTuouM Thomsok, M. D, 
F, R* S, E, Fellow of the Jmper, Chudrurgo^Med, 
Acwl, of Petersburg. 


m 

the Annales de Chimie for May 1800 (toI. In, p. 145) Remarks on Dr,* 
there is aa article by Mr. Husenfratz^ of which the follow. 


iog is aa abstract* 
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' . I liwrc jtist received a copy of Thomson's System of 

Chemistry translated by Rifiaut. I opened the first volume, 
aed read with eagerness the tenth section, which treats of 
iron. The details published in that section were the more 
^ ^leresting to me, as 1 have been for these two years em¬ 
ployed by the minister of the Interior, to describe the art 
Ojf extracting iron from its ores, and to explain the dif. 
ferent operations, which it undergoes before it is brought 
into the commercial world in the states .of*east iron,* iron, 
and steel. You may guess my astonishment, when I read 
the following' passage. * TAe peroxuk of iron is aho 
found natiim in great abundance. Vroust proved it to be 
composed of 48 parts of oxigen and 52 of iron. Come- 
quenil^ ike protoxide^ voAen conves'ted into red oxide absorbs 
0‘40 of oxigen ; or^ rehkh is the same things the red oxide 
is composed of 66*5 parts of black oxidej and 33'5 parts of 
oxigen. One hundred parts of iron, rehen concerted into a 
protoxide^ absorb 37 parts of oxigen, and the oxide weighs 
137; rohen converted into peroii^, M absorbs 55 addu 
iional parts of oxigen, and the oxide weighs 192'3. 

PrnustV ar- Proust has not said, in any work that I know, that 

count of ihe (jjg i-gd js composed of 48 parts of oxigen and 52 

oxides i»f iron. . . . * . . r. r«, . . 

« ' of iron. What may have led Dr. Ihomson into errour 

is, (hat in the memoir of the celebrated chemist of 
Madrid, published in vol. xxiii, p. 85, of the Amaks 
de Chimie, it is stated, that he announces the existaice of 
)tho two oxides of iron, the one at of oxigen, the other 
at As it is not said in any article of the memoir, 
whether the 48 of oxigen were in Ihe 100 of oxide, or 
combined with 100 of metal, this manner of expressing 
the proportion of oxigen has left a kind of uncertainty in 
« the minds of those chemists, who have made no experiments 
op the proportion of oxig*en jn the pxid'e of iron. The 
learned British c^mist, who certainly has made no experi¬ 
ment to resolve the question, has mippted the simplest 
meaning of the fraction occasioned the 

errour in the passage, which I have quoted 
bsMsamtanmjr Mr. Hissenfrate then proceeds to show, that in other 
«f bi»fnici«siial writing Proust is in the habit of denoting by 

fixi.iejstwj. numerator of his fraction the quantify of oxigen, and 

by 
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hy tlw denominator the. quantity of meUl : of course 
mean an oxide composed of }00 iron and 48 Oxtgen. ^ He 
then proceeds to point out the true Gompondon of the 
oxides of iron, and thus to correct the above passage in 
my work. But it is not necessary to transcribe the rest of 
his paper, as he had already published an elaborate dis¬ 
sertation on the subject in the Ixix volume of the Annalen 
de Chimie, 4n which the subject is much more folly dis¬ 
cussed ; and to which therefore I refer the reader*. . 

Thu perusal of Mr. Hasseofratz’a paper, while it convin-Experimrnts 
ced me of the mistake into which 1 had faille, induced 

, , , . . - , . , certain the true 

to make some experiments on the composition of the oxides proportinnx in 
of iron, in order to verify and establish the proportions 
bbtained by others. My object at present is to state the 
results which 1 obtained. 

1. The red oxide of iron, or the oxide containing a maxi. Redoxida 
mum of oxigen, is too well known to require a particular 
description liei c. Two methods have been followtHl by Two methods 
chemists, to ascertain the proportion of oxigen which 
contains. The first is to expose a detenxunatc weight of 
iron to a red heat, triturating it occasionally, till it ceases 
to acquire any additional weight. The second is to dissolve 
iron in acids, and4o expose the salt obtained to a heat suf- 
ficjLMitiy high to decompose it. The red oxide remains, aud 
its weight gives the- addition, which the iron has acquired 
by its oxidizeroent. 

The. ^rst method appears at first sight easy, but it is in Iron filings cal- 
reality exceedingly difiicult. Accordingly the experiments"”®^* 
of Scheifer, Morvelh, I^votster, Oarso, Biichulz, and 
Hassenfratz difiW so much from each other, that iio satis* 
factory concinsion can* be drawn from them. I consider 
the experiment of Hassenfratz as the most accurate. lOO 
parts of iron in his (rial were converted into I4fi, of red 
oxide f. In Darso*s experiment 100 parts of irpn were 
augmented to Idd of rod oxide But as this greatly cx- 

* A translation of this paper is intended for insertion In this 
JoiUnal at an early ojipnrtuuity. A shorter paper of Hassenfratz on 
the same subject occurs ill vol. xsvi, p, 47. C. 

t Ann. deChim. vof. Ixvii, p. 309. Journal, vol. Xxvi, p, 147. 

, I iouma! de Phys.MSOd tom. U, p; f2P4. Journal,vol. xvH, p. 2S4» 

* cectis 
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eitdt whit wts bh^i^iid^ by ererj odier penoii) we liiest 
fupp^M a tabtake. I> hare not tried this method, being 
deterrid by ite uncertunty. 

TmneulttA find The tecond method is easier, and more sarikfactory* The 
k^pei&ctljr^ greatest difficulty, to which it is liable, is ffiat of procbring 
iron in a state of absolute purity, to make experiments upoo« 
I hare tried many Tarieties, and have applied to those artisb, 
who were Bkely to hare iron in the gr^est purity. But 
hitherto I hare not been lucky enough to*find a single spe* 
cknen absolutely pore. I was obliged therefore to analyse 
the specimens #hich I employed, and to make allowance 
for the impurities, which raried in different specimens from 
to pf the whole. Polished Iron wire is 

most conrcnient Iron filings, unless made on purpose^ 
are not sufficiently pure, and it is idora difficult to dissolra 
them completely than iron wire. 

100 grains of iron wire were dissolred in diluted nitrie 
acid, The solution goes on rapidly, and is at first opake, 
and almost black, owing to the nitrous gas which it retains. 
This gas gradually separates, and thch the liquid is nearly 
colourless. When concentrated it becomes of a brownish 
Rdlttccdto red colour. It was eraporated to dryness, and exposed 

fixide for a quarter of an hour to a red heat in a platinum crucible. 

The rrd oxide thus obtmned weighed 149*6 grains. In 
another experiment made in the same -way 100 grains of 
gained near 4S conYcrtcd into 144*75 of red oxide. This last 

pur cent. result I consider as the most correct, because it cpinddes 
nearly with the result obtained by Hassenfrata in a different 
manner, and because in experiments of this nature, where 
liquids are eraporated to dryness, there is always a risk of 
some loss during the eraporatlon. • On this account, in 
making dioice of Tarions results, that which gires the 
greatest weight has the most chance of being eorrect. Upon 
the whole’then we may eonclnde with considerable proba. 
bility, that the red oxide of iron is composed of 100 iron 
and 45 oxigen. 

kcnuidnot ^ tried to depriro the red oxide of iron of part of^ts 
hi d«(>xid.-x'eA oxigen by Tarions methods, bat without success. No degree 
by beat alt ne, heAt, which I could raise, was mipable of disengaging 
ox}|^ gas from It, Otongh rite oxide aicqnired a black 

colour 
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eolmir. Wien the red oxide is mixed Tfifli on^. 4ii,d the 

to redness, it beeomes black, and is attracted by the 

net: but its weight is not altered. Indeed, if we rdpeaineticjthough 

the experiment a great number of times, with tke same per. 

tion of oxide, the weight rather increasefi. When red*weight. 

oxide is heated with charcoal, it is reduced to the metallic 

state, * . • ^ , 

When iron is dissolved in sulphuric acid, the sblutioii Iron du-sotved 
oraporated to dryness and exposed to a strong heat, the 
sulphuric acid is dissipated, and red oxide of iron obtained. 

But experiments made in this way do not lead to a satisfac- n^ulti; umatn. 
tory result. 100 parts of iron thus treated were ^ 

into 150 parts of red oxide. But it was not quite ])ur^tUl acid, 
containing traces of sulphuric acid. This was the case 
even when the oxide had been exposed to a heat sufficient to 
calcine carbonate of lime. The results were not more 
satisfactory, when the iron was precipitated from sulphuric 
acid by an alkali. The oxide obtained, though oarefnlty 
edulcorated, still contained sulphuric acid. For when 
dissolved, in muriatic acid, and mixed with muriate of 
barytes, a while insoluble precipitate fell. 

II. To ascertain the proportion of oxigen in the black Dlfficuh to as. 
oxide of iron is a more difficult task. 1 shall relate the 
pcrinicnts which I made in order to determine the point. black oKtde. 

1. When 100 grains of iron are dissolved in diluted Sul. Iron (ii<«4olvei 
phurm acid, the bidrogen gas produced amounts to 163*4 
cubic inches, at the ttanperature of OO®, and when the 
barometer stands at 30 inches. Two •experiments were 
made, each of which gate exactly the satoe result. Now it 
is well known, that when iron is dissolved in this manner, it 
is converted into black oxide. Water is decomposed, the 
bidrogen of which scapes in the form of gas, while the 
dxigen unites with the iron. It has been ^tahlisfaed, that 
the constituents of water, reduced to the gaseous state, 
consist of 2 parts by bulk of bidrogen and I part of oxigen. 

IIciico in this case the oxigen, which combined with the 
10^ grains of iron, and converted it into black oxide, is 
equivalent to 81*7 cubic inches. Now 81*7 cubic inches of 
oxigen gas weigh, according to the experiments of I^rvoisier 
and Davy, grato»i aceording to those of Allen and 
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Pepys 27'(^3 grains. > The above experiments of tnina were 
made at the tethpe/^tnre of 45*^.' If the rapoor of water 
be aubtracted according to Mr. Dalton’a formula^ it will 
diminish the weight of the oxigen about one third of a 
Black oxltle It follows pretty nearly from these data, that black 

oxide of iron is composed of 100 .parts by weight of iron 
and 27*5 of oxigen. Bergman, Be^thollot, Vandermonde, 
and Monge made many experiments on the quantity of 
.ihidrogen gas given out, when iron is dissolved in diluted 
sulphuric acid; but their results differ so much among 
themselves, owing* probably to the great difference in the 
purity of the different specimens of iron employed, that no 
sati^actory consequences can be deduced from them. 

^Wlien iron wire is burnt in oxigen gas, it is converled 
into black oxide. Mr. Lavoisier made many experiments 
on this combustion, from which he concluded, that 100 
parts of Iron combine with between 32 and 35 parts of 
oxigen*. I repeated this experiment several times, with 
every possible precaution to insure accuracy. All the 
trials corresponded so nearly, that it will be only necessary 
to state one of them. 11*81 grains iron wire were burnt 
in. oxigen gas. The black o^xide formed weighed 15*01 
grains, lienee 100 parts of iron w'ould by this process 
The result hKfo been converted into 127*09 grains. This result agrees 
agreed wUli the nearly with the precediug. The proportion of oxigen, 
piec<.<eing. ,|,|,icb appears to combine with the iron, is indeed a little 
lower. But the reason I believe to be, that, during the 
combustion of tbe iron, small particles of it are dis. 
sipated in sparks, which cannot afterward be collected and 
weighed. This quantity is indeed very minute; but still it 
is something, and may be seen yesgr wellj whep we exa.. 
mine the cloth upon which the oxide is washed. If it 
amounted in the preceding experiment to .the ^th part of 
. a grain, it wonUiniMing up the proportion of oxigen to 

27*5, the same which was deduced from the hidrogen gas 
emitted daring the solution of iron in diluted sulphuric 
• acid. 

TbeblKknx' 3. '^en black oxide of iron is dispiolTed ip nitric acid, 
ids diaSoli^ in spWttoa evaporated to drynei^ and the dry mass expqsed 

* Apaales de Ciumie, topi. L 19. 
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to a ‘*o4 ]^(, it h coiiTcrted ioto red oxide.' I'his fomislils 
tts with aftother method of estimating the quantity of oxlgein re«!?^^**’ 
ill black oxide of iron. Bucholz had recourse to it* and 
found, that 100 parts of black oxide arc by this treatment 
converted into 110 of red oxide*. On repeating the ext 
periment,. ! found it attended with more difficulty than I This expen- 
expected. It is not easy to procure Mack oxide in a state 
of purity. My first trials diflered so much from each other, 
that I was obliged to conclude, tlmt my black oxide contaioed 
some red oxide mixed it. Another difficulty is to 
dissoive black oxide of iron in nitric acid. It resists the 


action of that acid with great obstinacy, even when in the 
slate of a fine powder. After repeat!^ failures, 1 at last '* 
succceeded in obtaining results, which agreed with each 
Other. The’^ following 1 consider as the most accurate of The mnst 
these. 16*77 grains of pure black oxide were dissolved in a^^^-urate 
nitric acid. The solution was evaporated to dryness, and 
the dry mass exposed to a red heat, in a platinum crucible. 

It weighed 19* ^ grains. Hence 100 grains' of Mack oxide 
l|f this treatment would have been converted into 113*89 
grains of red oxides Now if red oxide be a compound of 
100 metal and 45 oxigen, it is obvious, that 113*89. grains 
of red ovide contain 78*5 grains of metal, therefore 100 
parts of black oxide are composed of 78*5 metal and 21*5 gave similar 
oxigen, or theoxi^ eonsists of 100 metal combined with 27 
oxigen—a result Which agrees very nearly with that deduct 
from the two proceeding sets of experiments. 

4. 1 introduced 300 grains of polished iron wirelmn wirecnn- 
into porcelain tube, placed the tube in a furnace hori-^ 
zoutally, heated it to reilncss, and then caused a current of^iceatu. 
steam to pass through it for several hours. '*By this process 
it is well known that the iron is-converted into black oxide, 
while bidrog^ngas is evoived in abundance. The evolution of 
this gas is accounted for by the decomposition of the steam. 

The oxigen 4s conceived to unite with' the iron, while the 
hidrogen passes off in the form MT 'gas. By this method 1 
exj>ected to be aMe to ascertain directly the iocreaBe' of 
weight, whtd^ takes place when iron is bonvci^cd into black 
oxide. But I. Was disappointed. Though the experiments Resuto uantiv 
* * ', • Jouiiiali vM. kxf, p.1554.. factory• 


were 



pit OXIDES OP moir* 



' Krerc made with great care, they presented anomalies, wBIeh 
it was impossible to reconcile with the opinions present 
recehed, I shall describe one of my exp^iments particu* 
Onrrxpcrl- larly. Of the 300 grains of iron iatrodnced, 63‘37 grains 
mcntclescnbed.^^^ state of iron at the end of the ex- 

peritnent. The surface indeed had lost its lustre, bat the 
malleability and other qitalities remained. The specific gra- 
■fity ef the black oxide formed was 6-025, which agrees 
nearly with that of specular iron ore. The hidregen gas 
evolved, reduced to the temp, of 60®, barometer SO inches^ 
measured 416*6 cubic inches. Hence the oxigcn, which 
combined with the 236*63 grains of iron that had been con¬ 
verted into black oxide, must have been equivalent to 207*75 
cubic inches, or 69 grains nearly. But if 236*63 grains of 
iron combine w*ith 69 grains of oxigen to be converted into 
black oxide, it is obvious, that 100 grains would have com¬ 
bined with 29*1 grains of oxigen. This is a greater pro¬ 
portion than results from the preceding experiments; but 
the apparent ditfcrcnccs was probably owing to the surface 
of the wire, which still retained its ductility, being oxtii 
diXed. Were wo to suppose 14*3 grains of that phrtlon to bo 
oxidized (and some of it certainly was, as it had all lost its 
lustre) it would reconcile this experiment with the preceding. 
Increase nf But if the 236*63 grains of iron had comlinod with 69 

oxigen, they ought to have weighed 305*63 grains, 
gun expeuded. But the actual weight was found to be 330*68 grains,, or 25 
grains heavier than they ought to have been from theory. 
This increase of weight, which was constant in ail my trials, 
cannot be accounted for on the present universally received 
Wai; this owing chemical theory; nnlcss we suppose, tiiat a little water, as 


to water com¬ 
bined wlih thu 
iniu? 


•iflieRanV^ 
while OKidc of 
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well as oxigen,^has actually combined with the iron—sup¬ 
position which was strenuously maintained by Dr. Priestley. 
I attempted to ascertain exactly bow mudi of the water had 
disappeared in a similar experiment, but the apparatda uspd 
was so bulky, that I could not weigh it with sufficient pre¬ 
cision, to determine so delicate a point. 

5. From <he whole of these experiments it seems to fol¬ 
low, that black oxide of iron is composed of 100 parts of 
metal and about 27*5 of oxigen. 

111. When iron is dissolved in diluted sulphuric acid, if 
it be precipitated by an alkali, a w hite powder falls, which 

Thctiard 
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Thenard considers as a peculiar oxide. AcocM^ug to ^laa 
there are three oxides of iron, the isiA/Zey the gr een, aiul 
the reel*’* I prepared a.quantity of this supposed mkUe 
oxide with all the requisite precautions, but on attemptiog 
to dry it, the colour soon changed. It became first greeny 
then black, and last of all red. 100 grains of iron treated 
in this way were conrerted into 158*4 grains of a red pow¬ 
der, which lost no weight in a red heat. This red powder 
contained a good deal of sulphuric acid; for, when dis- 
solred in muriatic acid, muriate of barytes threw down a a subsulphate. 
copious white precipitate. Hence it is obvious, that the 
supposed white oxide is a subsuipbate of iron. In my ex¬ 
periment the quantity of sulphuric acid present was about 
13*4 grains. If sulphate of iron reduced to powder ba 
digested in alcohol, it is converted into a similar white sub¬ 
sulphate. 

IV. In some of my experiments on the ores of iron, the Supposed na< 
result whidi I obtained did not correspond with the notion P'‘^**'**‘* 
which 1 entertained of the composition of black oxide of 
iron: the-oxide examined contained less oxigen. Hence I 
concluded, ''that there was an oxide of iron in nature con¬ 
taining less oxigen than black oxide. But it is obvious, that 
what 1 at that time considered as a oaw oxide is in resdity 
black oxide, and that my black oxide was in reality a mix. 
ture of the black ^d the red. 1 allude to my analysis of 
iserine and of iron sand; published some time ago in the 
6th volume of the Traasaetions of the Royal Society of 
Edinburgh^. 

y. 1 know not whether I ought to notice a remark, with strictur«s on 
which Mr. Hassenfrate concludes the paper quoted in 
bi^inning of this dissertation. Or. Thomson,” says be,, by llassenfrata 
or his translator, employs in the passage above quoted 
two new words; 1»protoxide to signify the oxide with a 
minimum of oxigen ; 2. peroxide for the oxide with a ntaxi. 
imum of oxigen.” Fourcroy and fiauy, he tells us, bad 
already used the word oxidtde to denote the Mack oxide. 

He then proceeds io explain the etymology of the .two terms 
w^oh I employ. The Greek numeral prefixed to 

* Journal, vol.iciv, p.!^4. *' 

t See Journal, vol. xxviii, p. 19; 
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oxide, liesay$, constitutes the first; and theGreek preposition 
prefixed constTtutes the second. Had Mr. Hasscnfratie 
tak£n the troiibic to consult my >’orlc, yolutiic i, p. 140, 
(3d. edition) he would hare seen, that fiefoxide was formed 
‘by joining the Latin prepositibn per to the word oxide j and 
that, according to a very common use of that preposition 
in cumposition, the word peroxide means a metal thoroughly 
oxidized, or saturated uith oxigen. He then proposes to 
substitute for the wordsand ptroxide the words 
tnicrosoride and megaloxide, which he says are much more 
precise^ I believe it to be unnecessary to make any obscr. 
rations on this projmsed substitution. In what respect 
these words are more precise th^an mine, or indeed so pre¬ 
cise, I am at a loss to conceive. They signify ViieraWy little 
■oxide and great oxidej phrases which lead us^rathcr to 
attend to jhe bulk of the snbstanf^cs^ than to the propor. 
tion ol oxigen which they But even supposing 

them equally or even more precise, still they could not be 
substituted fdr mine; because we require a method of 
naming all the oxides of a metal, even when they exceed 
two. My inethod'supplies such a nomenclature; but Mr. 
Hassenfratz’s method, even if we were to introduce also 
bis words oxiduk and oxidisque, supplies no such nomen¬ 
clature. The same insurmountable objection applies to the 
oxidide oi Fourcroy and Hauy. Bcsid<;s, Mr. Hasschfratz 
forgets, that the term oxidule^ though it docs well enough in 
French, may not be suited to'other langiqigcs. . For in. 
stance it would neither be introduced into English nor 
German, without doing violence to the genius of both 
languages. 

VI. The preceding experiments were made about a year 
ago; indeed immediately after perusing Mr. Uassenfratz’s 
dissertation, { .publish them at present, to put thu che¬ 
mical public on their guard respecting the inaccurate state¬ 
ment of the composition of oxides of iron, which I have 
introduced into my St/stem of Chemistry, I inserted the 
result of them in the appendix to the 4th edition of that 
Work; but thought it requisite likewise to publish the de- 
^ tails, that those #ho are in possession of prei^ing editions 
may be aware of the inaccuracy and correct it. 
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